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THE JOURNAL OF 
EDUCATIONAL PSYCHOLOGY 


FORM BOARD AND CONSTRUCTION TESTS OF MEN- 
TAL ABILITY 


W. F. DEARBORN, J. E. ANDERSON, AND A. O. CHRISTIANSEN! 





Harvard University 


The tests described below are intended to be of varying degrees 
of difficulty of performance, and have been devised with a view 
ultimately of arranging them, together with other similar tests, 
in a graded series. Similar tests have proved very serviceable 
in the examination of immigrants? and native born children and 
adults who speak only a foreign language, in examining the deaf 
and dumb, and those suffering from other speech defects, and, in 
general, as supplementary to the series of intelligence tests 
originally employed by Binet and Simon. 

Eight tests are described in this article: a color-form test, five 
essentially form board tests, a performance test, and a construc- 
tion test. Some of these tests are of approximately equal dif- 
ficulty and are similar to tests already described in the literature 
of testing. It is intended that they be used as ‘‘alternate”’ or 
equivalent tests. Such alternate tests are useful in the retesting 
of the same individuals, or for substitution where certain tests 
have become too well known from frequent use in various insti- 
tutions or by various agencies. 


1. Cotor-Form TEstT 


This test, modeled after some of the material used in the 
Seguin room for the training of defectives at the Massachusetts 


1 Tests 1, 3, and 4 are devised by the first named writer; tests 2A, B, C, and D were 
developed by him in collaboration with Mr. Anderson; and test 5 in collaboration 
with Mr. Christiansen. 


2Cf. Knox. Journal of American Medical Association, vol. LXII, pp. 741-47. 
(445) 
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State Institution for Feeble-minded at Waverly, consists of six- 
teen blocks, of which four are square, four triangular, four dia- 
mond shaped, and four circular, one of each of which is colored 
a bright red, blue, green, and yellow. The blocks were laid on 
a low table within easy reach of the child to be tested, and so 
arranged that no two similar figures or blocks of the same color: 
were adjacent. The experimenter picked up a square and, indi-. 
cating its shape with his forefinger, asked the child to pick up 
all the blocks of that same shape. The time was recorded with 
a stop-watch. After the blocks were replaced, the child was. 
asked to pick out all the blocks that corresponded in color to a 
red figure and so on with each of the geometrical figures and 
colors. In the case of the figures, the child had to disregard color: 
and attend to the form; in the cases of the colors, to disregard 
form and attend to color. The tests were given in the following 
order, square, red, triangle, blue, diamond, green, circle, and 
yellow. 

The following table, Table No. 1, summarizes the results with 
this test by ages, as tried out on a few normal children. 


TABLE I. 
Summary, Color and Form Test 


Age Cases Sq. Red Tri. Blue Diam. Gr. Cir. Yel. Total Gen. 





Time Av. 
oe ©. 11:4 6:9: 01.4 6.0 .123:6 6.6 7.3 44 75 8.2 
a ae \ ieee” Ss a 7.8 4.5 9.0 41 7.0 3.5 54 6.1 
2 aaa 3 7.0 7.0 §.6 3.3 4.6 4.0 3:6 3.3 s 8:3 
ec iow 20 11.9 6.9 0.3 @€:3 Wa 2... 68: 4.0: es: 7.4 





It shows that the ability of the child to pick up the blocks. 
increases with age, the average time for each of the eight tests 
with the five year old being 8.2 seconds; the six year old, 6.1 
seconds; and the 7 year old, 5.2 seconds. A few children were 
tried beyond seven years but the test was so easy for them that. 
its use was abandoned. In the case of every child we find that. 
the ability to pick up the blocks increases as the test proceeds, 
the general average for the first block (square) being 11.9 sec-. 
onds, and that for the last block (yellow) being 4.0 seconds. 

From Table I it is evident that the time taken for picking up- 
the geometrical figures is longer in every case than that taken 
for picking up the color which immediately follows. Comparing 
the times for the geometrical figures with those for the colors,. 
we have the figures set forth in Table IT. 
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TABLE II. 
Age Geometrical Figures Colors 
tin ook cu oh 063 os 10.7 6.0 
rt aS iyticidn ist a oo 6 9.8 4.7 
Se rE A 5.5 4.4 
wate buedbes seetotee 9.6 5.3 


Quite uniformly it appears that the colors are picked up more 
rapidly than the geometrical figures, indicating that at these 
ages, the child’s sense of color is much better developed than is 
that of form. With the increase in age, there is a great increase 
in the ability to pick up the geometrical figures; from 10.7 sec- 
onds for the 4-5 year olds to 5.5 seconds for the 7-9 year olds, 
while in the case of the colors the increase is relatively slight 
(from 6.0 seconds for the 4-5 year olds to 4.4 seconds for the 7-9 
year olds)—a difference which might be accounted for on the 
basis of greater ease of movement rather than an actual differ- 
ence in the time of discrimination. The 6 year olds pick up the 
colored blocks on an average in 4.7 seconds while the 7-9 year 
olds take 4.4 seconds, a difference so slight as to indicate no dif- 
ference in discrimination. On the other hand the 6 year olds 
take 9.8 seconds for the geometrical figures and the 7-9 year 
olds take but 5.5 seconds, indicating that the ability to dis- 
criminate simple forms becomes clear cut shortly after the sixth 
year. In the case of the 7-9 year olds the difference between 
the geometrical figure time and the color time amounts to only 
1.1 second, the first being 5.5 seconds, the second 4.4 seconds, 
whereas the corresponding difference in the case of six year olds 
is 5.1 seconds. All of these statements are, of course, subject 
to modification on the basis of a larger number of cases. They 
are given here in order to indicate concretely the sort of compari- 
sons which it will be of particular interest to make on the basis 
of fuller returns. 


2. Form Boarp TEstTs 


The Seguin form board, or the modification of it used by Nors- 
worthy, Goddard, and others, has in the experience of many 
investigators proved very serviceable, being particularly useful 
in the differentiation of the low grade feeble-minded. Similar 
tests, but of somewhat greater difficulty, are desirable for use 
with the higher grade cases. The first board (Form Board 1A, 
see Figure 1) proposed for this purpose was made by selecting 
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four of the forms originally employed by Seguin, two of each or 
eight in all, and cutting the blocks in halves in two different 
directions, i. e., lengthwise and crosswise. This makes a some- 
what more difficult test than the original one of Seguin. Form 
board 1B (not shown here) made use of quarter blocks, but this 
change was found not to add materially to the difficulty of the 
performance, and was, therefore, early dropped from the group 
of tests. Form boards 1C and 2 made use of the principle of 
reconstruction, as will be described more in detail below. 


Form Boarps 1A, 1C Anp 2 


Board 1A consists of four pairs of depressions. In one of 
each pair blocks cut once lengthwise are to be fitted, and in the 
other blocks cut once crosswise. (See Figure 1.) In our tests, 
this form board was given to the child after he had completed 
the Goddard modification of the Seguin Board, with instructions 
‘‘T have another board for you now, much like the other one, 
except. that there are two blocks to go in each hole.’’ Both holes 
and blocks are numbered as in the accompanying diagram. In- 
correctly placed blocks or errors are recorded thus 4-5 indicating 
block four was tried in depression 5. 

For form board 1C certain of the blocks (some quarter blocks 
being used) were so placed in the depressions that the child had 
to shift some of the blocks already present and place in the de- 
pressions other blocks lying at the side of the board. When the 
test is completed all the depressions on the board are filled. 
The diagram (in Figure 1) illustrates the arrangement of the board 
and the extra blocks which fill the depressions. 

The test was given after test 1A, the blocks being rearranged 
as shown in Figure 1, 1C, the four extra blocks being placed at 
the top of the board. The directions were simply: ‘‘ You are to 
fill up all of the holes. You may change tic blocks around as 
you need to.”” This test as well as Test 1A is nuw being stand- 
ardized. The results of the first seventy children tested, ar- 
ranged somewhat arbitrarily in groups of three years each, will 
give an indication of the time differences. The tabulation of 
failures and of errors made has not yet been carried out. It will 
probably furnish a better basis for differentiation than the time 
factor. 
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(Shaded part's of boards are infended to represent depressions) 
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Aass 5, 6, AND 7 (Group oF 15 Casgs) 


Median score, 225 seconds, that is, one half of the group do the test in less than 
225 seconds. One third of them do it in less than 190 seconds. The lowest seore 
made was 86 seconds; highest, 521 seconds. 


Aass 8, 9, AND 10 (Group or 28 Caszs) 


Median score, 175 seconds, that is, one half of the group do the test in less than 
175 seconds. One third do it in less than 145 seconds. west score, 67 seconds; 
highest (with one exception clearly out of group), 395 seconds. 


AaEs 11, 12, anp 13 (Group or 27 Caszs) 


Median score, 125 seconds. One third of group do test in less than 100 seconds. 
Lowest score, 31 seconds; highest (with one exception clearly out of group), 334 
seconds. 


Form Boarp 2 oR RECONSTRUCTION PUZZLE 


This consists of a board containing eight irregular depressions 
and three blocks which‘will fill each of the depressions. The 
blocks consist of unequally sided trapeziums with their sides in 
the relation 2:3:4 with one extra side of 2, 3, and 4, respect- 
ively.* The child was asked to pick up three blocks and fill the 
first depression, then to take out the blocks and fill the second, 
and so on, through the eight depressions. Time was taken on 


each depression with a stop-watch. 


The following directions were given for the use of the board: 
Place board before child as before, covering it with cardboard. 
Place the three blocks in his hand, saying, ‘‘ Here are three blocks 
which fit nicely into each one of these holes.” If child tries to 
crowd or force blocks in, say ‘‘ They will go in easily if you get 
the right places. You do not need to force them in.”’ 

As the child finishes one hole, point with a pencil to the next 
in which he is to fit the blocks.. Always have him proceed from 
left to right along the top row, then along the second row, then 
the two holes in the third row. The board should be placed so 
that the straight or base line of the central figure is toward the 
subject. 

Record the time on each hole and general manner of procedure. 
There is opportunity for listing errors. 

Allow three minutes for first hole. If not done in that time, 
put blocks in before subject and remark how well they fit in. 
If no successful placement is made on second hole in two minutes 
count as failure and proceed to next hole. 





3 These forms were —— at the suggestion of Mr. Herbert Sturgis, a graduate 
arvard University. 


student in psychology at 
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A code of signs was prepared for noting rapidly differences in 
the mode of doing test, and differences in the grade of error. The 
following are some of the differences to be noted: ‘“‘very notice- 
able” or ‘‘gross error,” ‘‘mere turning of blocks about,” ‘‘re- 
moval of a correctly placed block,” ‘‘continued repetition of 
same error” or ‘‘neglect to change a bad placement,” ‘‘system- 
atic trial of each of the three blocks in turn,”’ etc. 

In our earlier tests an arrangement of this board was used, 
which is referred to as the Old Reconstruction Puzzle. Later, 
on the basis of these results, the order of the depressions was 
shifted, the shape of the depressions themselves however not 
being changed. Results with this newer form are listed under 
the heading, New Reconstruction Puzzle. 

This test was much too difficult for the majority of the younger 
children. It is only rarely that a child under ten years of age is 
able to fill all the depressions. One or two may be accom- 
plished at an earlier age but usually the problem is too compli- 
cated. The variability of performance is, however, very great; 
several adults, graduate students, failed to complete one or more 
of the forms within the limits of time which have been set for 
doing the test. This great variability will probably make it 
necessary to give up the test for general use, or to modify it in 
some way.‘ 

It was thought that this test would give a measure of the 
student’s ability to profit by practice and experience. The 
following two tables give the average time for each of the de- 
pressions in the older and newer form of the Reconstruction 
Puzzle for the various age groups. It will be seen that in both 
Puzzles there is a gradually decreasing average time as the de- 
pressions are gone through successively. This decrease is sub- 
ject to marked exceptions indicating that some of the depres- 
sions are proportionately more difficult than are others. 

In order to have a basis of comparison with a standard test 
the subject was first tested with the Seguin-Goddard Form Board, 
the procedure being similar to that used by Sylvester. The 





‘One cause of variability is that different faces of the blocks must be uppermost 
in the various holes, i. e., the blocks must be turned over in order to fit into all the 
holes. To obviate this, a board is now being tried out with but four forms, namely 
numbers 1, 5, 7, and 8, which last has been somewhat altered so that the same sur- 
faces are used as in the other holes. Knobs have been added to the blocks, so that 
they will not be turned over. 
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TABLE III. 
Summary of Old Reconstruction Puzzle by Ages 

Age Cases 1 2 3 + 5 6 7 8 Av. 
§-6,..... 3 97.5 110.5 237.3 91.0 150.0 80.0 129.8 
S-11..... 5 97.0 83.8 71.4 204.4 63.6 76.2 27.8 67.2 86.4 
12-14....12 52.9 102.0 72.0 82.1 34.8 57.6 19.4 40.7 57.7 
Adult....13 55.1 84.7 42.4 32.4 4.3 27.3 -17.38 20.0 37.3 
DK vainth 32 65.5 82.2 75.3 81.7 55.3 49.6 19.8 36.1 58.9 

TABLE IV. 

Summary of New Reconstruction Puzzle by Ages 

Age Cases 1 2 3 4 5 6 7 8 Av. 
Pe 3 162.0 118.3 69.0 90.0 147.0 53.5 11.5 68.0 97.8 
8-9...... 5 108.1 117.0 94.2 1386.2 100.7 35.0 33.3 63.0 95.9 
10-11....10 82.5 53.0 42.4 654.7 5.3 46.2 37.3 35.4 50.8 
12-13.... 8 40.1 92.1 49.3 61.8 7.2 90.5 73.0 87.5 66.3 
14-16.... 4 $2.0 68.0 24.5 55.0 20.56 32.7 37.7 16.2 33.1 
BB. . os. 30 86.1 81.9 538.5 72.6 54.6 57.8 45.6 54.0 63.8 

TABLE V. 

Relation of Depressions on Older Puzzle to Those on Newer Form 
RENE 1 2 3 4 5 6 7 8 
| RN ETS 7 5 6 i | 3 1 2 


subject was then given Test 1A and Test 1C on the same 
board, and finally the Reconstruction Puzzle. In the case of 
the younger children the Color and Form Test was given before 
the Seguin-Goddard Form Board. The children used in these 
tests were from three schools, an Open Air Kindergarten in 
Cambridge, the Bigelow School in Newton, and the Fletcher 
School in Cambridge, Massachusetts. 

Throughout all the tests ability increases with age. In the 
case of the Color and Form Test, the Seguin-Goddard Form 
Board, and the 1A Board, this increase proceeds by somewhat 
equal steps from year to year. In the case of the 1C arrange- 
ment and the Reconstruction Puzzle the steps are more variable. 


QUALITATIVE REACTIONS 


As noted above, the errors made have not yet been tabulated, 
but in general it may be said that with performance tests errors 
show themselves in an increased time. Certain errors were so 
noticeable as to deserve especial mention. In the case of the 
Seguin (Goddard) Form Board the six year old children had 
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difficulty with the diamond and hexagon, confusing one with 
the other, and often trying to place one in the wrong depression. 

This error transferred itself to the 1A board where it was evi- 
dent among much older children, being common up to nine 
years. Where the blocks are split longitudinally, the child 
must have a clear idea of form to be able to keep the half diamond 
and the half hexagon distinct. 

In the case of the Reconstruction Puzzle errors were made in 
confusing the angles. All the children proceeded largely by 
trial and error in handling this puzzle although there were a few 
noticeable exceptions. 

As to general procedure in the case of the 1A board, two types 
were noticed. Some children took the blocks in order and placed 
them in the depressions in which they thought the blocks be- 
longed. Others realizing that it took a pair of blocks to fill the 
depressions, deliberately sought for the other block as they 
picked up the one. These two types of procedure seemed com- 
mon to all ages and bore little or no relation to the time taken 
for the test. Some children paired the blocks in the air before 
placing them in the holes, but.most of the children placed the 
blocks directly. As a rule the child who pairs blocks in the air 
had the clearest idea of form and made a good record. In the 
higher ages, the forms were so evident to the children that little 
pairing or planning was noticed. 

In standardizing these tests, especial attention should be paid 
to the kinds of errors and to the methods of procedure which 
are evidently of much value for diagnostic purposes. 


Form Boarp 3 


Some ten years ago in connection with a series of experiments 
on motor ability, the first named writer of this article arranged 
a “‘block”’ test for use with defective children with the same pur- 
pose in mind as in the case of the above described series of tests; 
namely, that of arranging a more difficult performance test than 
the Seguin form board, but one of essentially the same sort. 
The “‘block test,’”’ as then used, is illustrated in Figure 2.5 This 
block test was described to Drs. Healy and Fernald and was 





5 Figure 2 is reproducted from Plate VI of a thesis by L. H. King on “ The Validity 
of Motor Tests of Mental Efficiency,” submitted for the Degree of Master of Arts 
at the University of Wisconsin, in 1906, and on file in the University Library. 
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BLOCK TEST 
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Figure 4 











adopted by them with modifications, as published in the Psy- 
chological Review Monograph Series, volume XIII, no. 2 (Figure 
8), for use at the Psychopathic Institute in Chicago. 

The modification used by Drs. Healy and Fernald is subject 
to certain criticisms which do not apply to the original board, 
or at least with equal force. . These considerations have led to 
the preference of the original board in connection with the pres- 
ent proposals for a graded series of tests. 

The chief criticism of the Healy-Fernald board is that several 
placements which at the time of making are not recognized as 
errors without a considerable amount of prevision on the part 
of the subject are nevertheless errors, and must be corrected; 
whereas, other placements, which to the superficial observer may 
appear to be no better, lead without error to the solution of the 
problem. This makes it possible for one individual by good 
luck to complete the test with little difficulty, whereas another 
person with equal ability, or the same individual in repeated 
trials, may follow the first indicated course, and have a harder 
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problem to solve. This explains in part the large variability of 
performance in this test. It is essential that exactly the same 
problem be presented to eaeh subject and this is not possible 
when a chance placement can affect the result in the way just 
indicated. 

Because of the larger number of possible methods of solution, 
due to the greater interchangeability of the blocks, this difficulty 
was minimized in the original board. It is further lessened in 
the methods proposed for the use of the board, which consists 
in presenting a problem of varying difficulty, the subject being 
required to fill the empty spaces with the fewest possible number 
of moves. 

Four ‘“‘problems”’ of increasing difficulty are shown in Figure 
3, a, b, c and d.* For example, the problem in Figure 3a is to 
prepare a place for the square (at the top of the board) by mak- 
ing as few as possible changes of the blocks as placed—in this 
case two, requiring in all three separate movements to complete 
the test. In 3b, places for two squares must be made, ete. 
The test when done in one’s mind is,-of course, more difficult 
than when done with the blocks. 


3. A “* TRIANGLE”? PERFORMANCE TEST 


In this test the chart shown in Figure 4 is placed before the 
subject and two right-triangle blocks are placed in his hand. 
He is asked to make the figures in the chart in the order indi- 
cated, and, in general, with as few moves as possible. The test 
may be repeated several times to note practice effect. The fact 
that the chart presented is smaller than the blocks makes direct 


superimposing impossible, and increases the difficulty of the test. 
It is intended primarily as an ‘‘alternate”’ test. 


4. CHAIR CoNSTRUCTION TEST’ 


The parts of a small rocking chair are presented to the subject 
arranged in the order illustrated in Figure 5, with the instruc- 
tions, “See if you can make a piece of furniture out of these 
pieces. You must use all the pieces.” The parts are inten- 
tionally so made that several of them are interchangeable, e. g., 





¢ In the board, as now used and here illustrated, a trapezoid figure has been sub- 
stituted for the triangle of the original board. 
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FORM BOARD’3 





Shaded parls indicate unfilled places 
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Problem A 


Three separale movemenls 
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Problem B 


Five separate movements 
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Eighl separate movements 






























































Problem D 


Nine separate movemenls 
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Figure 3 
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A*“TRIANGLE” PERFORMANCE TEST 





et 


DANG 


4 





















































Figure 4 


the top piece of the back of the chair can be fitted as one of the 
runners of the chair; it will not, then, however, match the other 
runner. It is further necessary, of course, to choose four pieces 
of equal length for the legs of the chair, although others will fit, 
etc. When the pieces are mounted on a board, as illustrated, 
the subject may be asked to do the test mentally, that is, in his 
‘“‘mind’s eye.” This, of course, increases greatly the difficulty 
of the test. 

7 For much more elaborate developments of construction tests, see Truman L. 
Kelly, in this JouRNAL, for January, 1916, which article appeared since the above 
described test was devised. 


The apparatus and test materials described above may be secured from the 
Mechanician of the Psychological Laboratory, Emerson Hall, Cambridge, Mass. 














¢ anaty 














“" 
Ld 











THE JOURNAL OF EDUCATIONAL PSYCHOLOGY 

















SEE ee, 

















‘=? 
_— _ 
LSAL NOLLONULSNOD - UIVHD 
—~ 
cd 
— oe - a — es ee ee —— = - se cae IE SEE CI LIN < oat SEEIt a ns 
- a Pers a pure ee = - ey oe em 
wv P ~ ss » > - Ps 
* ; , 
aanel 2 hae 6 TE ek A ee a Ee — ay ies ee ee + en ae ee Se ee bad Se etre 









A TENTATIVE STANDARDIZATION OF CERTAIN 
“OPPOSITES TESTS” 


IRVING KING AND HUGO GOLD 
University of Iowa 


Among the various mental tests the tests of ability to give 
opposites has found much favor with a number of investigators. 
Such tests are supposed, if the words are easy, to measure, in some 
degree, the rapidity of controlled association reactions; if the 
words are hard, including such words as ‘‘unless,” ‘‘suave,”’ 
‘ignorant,’ etc., the tests measure in some degree logical keen- 
ness in selecting the word which will express most nearly the 
contrary idea. 

Of the most prominent experimenters who have used “‘ opposites 
tests’? may be mentioned: Thorndike, Wells, Norsworthy, Simp- 
son, Hollingworth, Chapman.' While such tests have been fre- 
quently used it is doubtful if the results thus far obtained are 
fairly comparable. This is partly because of different methods 
of scoring, partly because of lack of uniformity in giving the tests, 
and partly because of different standards of determining correct 
response words. 

The usual method of giving opposites tests has been to give the 
subject a printed list of words.and at a given signal have him 
write the opposites of the words occurring on the printed list as 
rapidly as possible. This method is open to the objection that 
there is so much difference in the rapidity with which different 
subjects write and the test, thus given, becomes not only a test in 
controlled association but also a test of speed writing. 

Tests of this character have often been given in classes or 
groups with a time restriction but the very fact that there is com- 
petition, the subject being conscious that he is being ‘‘timed,”’ 
causes him to act in an unnatural way. While many subjects do 
better under pressure of this kind, many others do not do so well. 

Even when given under the best of conditions, opposites can 
be said to test only a certain type or phase of mental ability. 
a summary of results thus far attained from the various opposites tests is given 


by Whipple in his Manual of Mental and Physical Tests, Part 11, 79-88, and there- 
fore no attempt is made to summarize previous work. 
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Lack of ability to measure up to a certain standard in the naming 
of opposites may not mean that the subject is mentally deficient; 
it simply means that he is deficient in a particular field of mental 
attainment. We do not mean to imply that opposites are ele- 
mental tests, signifying by this term that they test one and only 
one mental function; neither do we contend that, taken alone, 
they are an adequate test of mental efficiency; but taken in con- 
nection with other tests, opposites properly standardized, we 
believe, may prove a peculiarly valuable help in measuring mental 
ability. | 

Statement of Problem: The object of the present study was to 
take certain lists of words which have been used by various exper- 
imenters for ‘‘ opposites tests,” to give these tests under the best 
possible conditions, and to attempt to standardize a list or lists 
from which one may expect reasonably uniform results, (when 
given under like conditions) ; and, furthermore, to standardize the 
grading of opposites tests by determining the words likely to be 


' given as the opposite of each word, their frequency and their rela- 


tive values. Tables of frequency of various response words with 
their values should enable different investigators using these tests 
to grade them according to a uniform standard, something which 
heretofore has been altogether impossible. We have selected for 
our present purpose eight lists of twenty words each, four lists of 
easy opposites and four lists of hard opposites. 

These eight lists of stimulus words were used by Simpson? in 
connection with other tests given to thirty-seven subjects. Ac- 
cording to Simpson the easy opposites test ‘“‘rapidity of associa- 
tion” while the hard opposites are a test in “‘selective thinking.”’ 

Method of Giving the Tests: In the present study the tests were 
given to one hundred subjects including nine faculty members, 
twenty-three graduate students, forty-seven seniors, and twenty- 
one juniors, all of the departments of education and psychology 
in the University of Iowa. The method of giving them was as 
follows: The subject was given printed lists of the words with the 
following instructions: ‘Here are eight lists of words. Four of 
of the lists contain simple, familiar words, while four contain more 
difficult words. You are to take one list at a time, go down the 
list and name orally the opposite of each word in rapid succession ; 
e. g., if the word ‘good’ occurs say ‘bad.’ Wherever possible, 





2B. R. Simpson. Correlation of Mental Abilities. Teachers’ College, Columbia. 
University. Contributions to Education, No. 53. . 
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avoid prefixing a syllable to the stimulus word, but try to get a 
different word; e. g., if the word ‘like’ occurs it is better to say 
‘dissimilar,’ not ‘unlike.’”’ 

After being satisfied that the subject understood what he was to 
do the experimenter gave the signal to begin and the time was 
taken on each list separately with the stop watch and the re- 
sponses were recorded in shorthand. Very few subjects needed 
further instruction, but in case a subject did not fully understand, 
additional instructions were given after the first list had been com- 
pleted. Every effort was made to give the tests under uniform 
conditions and to eliminate everything that would hinder normal 
reactions. 

The value of verbal reactions and shorthand records is ob- 
vious. It was desired to secure an accurate determination of 
individual differences in giving opposites uncomplicated by indi- 
vidual differences in speed of writing. In some cases where 
the tests have been used the verbal reactions alone were taken, 
the observer noting, as the opposites were pronounced, whether 
they were right or wrong. It is clearly impossible for this to be 
done in other than in a very rough way except in the case of 
easiest words. A part of our problem was the careful valuation 
of the response words both for the purpose of working out a 
standardized method of grading for future use and also for the 
purpose of determining more exactly the individual differences 
and correlations in the case of our own subjects. 

The method of shorthand records, while desirable in general and 
frequently possible, cannot always be followed by the investigator. 
It was especially necessary for our purpose which was primarily, 
as we have said, to tabulate and valuate the most common reac- 
tions to these words. With such a table at hand it should be 
possible for future users of these opposites tests, following our 
rules of grading, to-secure much more nearly comparable results 
than have been hitherto possible. 

Criticisms: It was observed that all subjects did not set up the 
same standards of speed and accuracy. Some subjects sacrificed 
accuracy for speed and vice versa. Some would strive for abso- 
lute accuracy while others apparently gave the first word which 
occurred to them. In many cases subjects were told that some 
of the words do not have absolute opposites. 

There was a slight tendency for the subjects to repeat the stim- 
ulus word without giving an opposite. This was only true on the 
easy lists, for, in the case of the hard lists, subjects were instructed 
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to pronounce the stimulus word and then give the opposite. The 
tendency to give synonyms was quite marked. 

Tabulation of Results: A complete tabulation of all reactions 
to the 158 words* in these tests is given in the appendix. The 
numbers at the left of the words indicate the frequency with 
which each word was given by our one hundred subjects. Since 
there were exactly one hundred subjects these frequencies are 
also percentages. 

The scoring of these reactions is indicated as follows: All 
underscored words were considered correct. In the four lists of 
easy opposite reactions all words having the fraction %4 added 
were given one-half penalty. Other words were given full pen- 
alty. In the four lists of hard opposite reactions, the words fol- 
lowed by (2) were given one-third penalty that is were regarded 
as 24 correct and those followed by (1) were given two-thirds. 
penalty or were regarded as 14 correct. All other words and omis- 
sions were not only given no credit but were penalized by a 
‘definite amount as explained in the rules which follow. 


Basis For GRADING OPPOSITES 
General Rules 


Grading was more or less arbitrary but consistent. 

It was clearly recognized that some words do not have absolute: 
opposites. 

Opposites were determined on the basis of antithesis, degree, 
presence or absence, exclusion, etc. 

Recognizing these different points of view in determining oppo- 
sites, we often allowed two or more words equal value as the 
opposites of a given word. 

It was difficult to formulate a set of rules for grading that. 
would apply with equal force to all cases. A critical and analytic 
examination of the lists of opposites given reveals the fact that the 
English language, as commonly used, is unscientific, inconsistent, 
and in many instances inflexible and incapable of expressing fine 
distinctions. 

In formulating these rules no claim is made for scientific pre- 
cision, and it is recognized that they might be improved. The 
purpose here was to adopt a few principles as a working basis, and 





3’ Two words occurred twice in the easy lists used by Simpson and in these tests.. 
There should have been 160 words. 
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there was no attempt at greater accuracy than the conditions 
seemed to warrant. 

In view of the fact that the easy opposites were more of a test 
of rapidity of reaction and association time, and not so much a 
test of vocabulary, general knowledge, capacity for selective 
thinking, and the like, it was thought best to make separate sets 
of rules for the easy and the hard opposites. 


Rules for Grading Easy Opposites 

‘The penalty for an omitted word was four seconds. 

Exact opposites were given full credit. 

If the word had no exact opposite one or more words were 
selected as the nearest opposites and given full value.‘ 

A second class of words of opposite meaning, but not so good as 
a first class word were given one-half credit. 

In doubtful cases, the rank of a word would be determined by 
asking the question, Does the word have a better opposite than 


this one? If it appeared that it did, the word in question would 
be given 1% credit. 


Rules for Grading Hard Opposites 


If the subject omitted a word, 7. e., passed over a stimulus word 
without giving any response at all, or if he gave a fourth-class 


word, a word entirely wrong, he was penalized eighteen seconds, 
this much time being added to his total score. 


‘Words were ranked according to the following rules: 

1. A certain word, or group of words, were selected from the 
responses as correct opposites, or of equal value to opposites, of a 
given word and were given full credit. 

2. Another class of words was ranked at two-thirds of the value 
of an opposite, consisting of (a) any word which appeared to be 
closely allied to an opposite but itself having a better opposite 
than the stimulus word, (b) words that in popular parlance or 
careless speech are sometimes used as opposites, (c) in a few cases 
a phrase of common usage if it expresses an exact opposite idea; 
e. g., tardy = on time, (d) two words well chosen if the one is used 
to make an opposite more emphatic; e. g., sleepy = wide awake. 





4 A tentative grading of all the opposites was first made Mr. Gold who gave the 
tests, then the grading was thoroughly gone over and discussed with Professor King, 
under whose directior this study was made. Several changes were made in this 
second grading. Then a third grading was made by Professor M. A. Shaw, of the, 
department of English,some additional changes were made, and the reasons for 
such changes were discussed with Mr. Gold and Mr. King. 
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3. A third class of words were ranked at one-third of the value 
of an opposite: (a) word of a remotely opposite signification, (b) 
the opposite idea, but a different part of speech, (c) a regular, 
well-worded phrase of common use if it expresses the opposite 
idea, or a nearly opposite idea. 

4. Fourth-class words were given no credit, being classed as 
omitted words and penalized the full eighteen seconds: (a) 
synonyms, (b) the stimulus word repeated, (c) random words 
with no opposite signification, (d) coined words, (e) irregular 
phrases. 


RESULTS 
The Determination of Standard Tests of Nearly Uniform Difficulty. 


The only definite attempt thus far to standardize the opposite 
tests is that of Dr. Wells, Association Tests, reported in Psycho- 
logical Review Monograph Supplement, Vol. xiii, No. 5, 1911. 
With especial reference to the easy opposites he contends that the 


‘ various lists which have been used contain unequally difficult 


stimulus-words. Wells has suggested that in order to be of the 
most value in securing uniformity of results the words should be of 
about the same degree of difficulty. He has at least suggested a 
step in the right direction, namely, along the line of standardiza- 
tion. He has made up several lists which he claims to be equally 
difficult, one of which follows: 

High, heavy, up, worse, few, true, east, wrong, wet, asleep, 
after, sick, smooth, early, large, open, good, weak, long, glad. 

It is quite evident that Wells’ lists are not fully standardized. 
Thirteen of these words occur in the lists used by the writer, with 
the results shown in the following frequency table: 


Heavy 98 light, 1 thin, 1 unheavy 
High 98 low, 1 short, 1 high 
Up 95 down 1 below, 1 deep 

1 high, 1 low, lin 
East 100 west 
Wrong 95 right, 2 good, 1 correct, 1 bad 
Wet 100 dry 
Asleep 100 awake 
After 99 before, 1 later 
Sick 85 well, 12 healthy, lunhealthy, 2 ill 
Open 57 shut, 40 closed, 2 close, 1 wide 
Good 98 bad, 1 worse, 1 poor 
Weak 96 strong, 1 slow, 1 healthy, 1 old, 1 poor 
Glad 40 sad, 21 unhappy, 19 sorry, 2 mad 


3 sorrowful, 1 melancholy, 1 miserable, 1 omitted 
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From the above it appears that Wells is not wholly right in his 
expectation of uniform results from the lists which he proposes. 
If he should leave out the words sick, open, and glad he could 
reasonable expect fairly uniform results from the other ten words. 

On the basis of our results, we offer, as standardized lists, 
certain words selected from our frequency tables which ought to 
give fairly uniform results in an opposites test, when given under 


standard conditions. 


The two following lists of easy stimulus words consist of only 
those words to which ninety per cent. or more of the subjects gave 


the correct opposites: 


good 
outside 
quick 
white 
light 
rich 
empty 
war 
many 
hot 
dirty 
heavy 
late 
left 
near 
north 
in 

east 


something 


high 


up 

wet 
new 
soft 
wrong 
ves 
young 
winter 
weak 
forget 
wild 
straight 
love 
day 
asleep 
brother 
buy 
come 
broad 
dead 


The following list of twenty-five words was selected from the 
four lists of hard opposites as being the most difficult. In each 
case the accuracy of response was less than 69%. The words 


are given in their order of difficulty. 


deceitful’. ........ 58 
ignorant......... . 58 
exciting.......... 56 
SpA id o< Swe oon 55 
REE eee 54 
EE 54 
SC Aaa a> 6 b's 6 53 
impoverish....... 51 
proficient......... 51 
ING hw oes oo 51 
EG ivéawith anes 50 
ee a nig 50 
imaginary........ 49 





EE 47 
Ses bandas coos 47 
disastrous.......... 45 
venturesome....... 44 
EE in sok oo set 43 
suspicious Dk diced oe 40 
Riso c\e's «hc ere'ae 40 
SE dicin aidi'e aa ianiacd 31 
eta S teen Cs 22 

ate 05 oh ee 21 

I os a oe 20 
EE. Bi e's ns 6 ko «4% 20 


* The numbers following the above words indicate the percentages of accuracy of 
our one hundred subjects in responding to these words. 
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Some of the easier words of the hard list do not differ very much 
in difficulty from the words given in the easy lists and the ques- 
tion might well be raised as to whether these words should be 
ranked as really hard stimulus words. What is actually needed 
is a series of lists of graded difficulty passing from these which are 
the easiest of the hard lists to the hardest of all. Such graded 
lists can easily be constructed from our frequency tables of reac- 
tions given in the appendix. 

Since these frequency tables have been made they have been 
tested out in the grading of reactions of other subjects and it has 
been found that while reactions are often made which are different 
from those tested here, our lists prove to be reasonably complete 
and, in cases where different words are given, they can nearly 
always be readily evaluated on the basis of the lists here given. 


Observations on the Performance of Individual Subjects 


In giving the tests the following tendencies were noted: Not- 


withstanding the fact that subjects had been instructed to the 


contrary there was a persistent tendency to add a prefix to the 
stimulus word. 

Probably due to the fact that the subjects were desirous of 
making a good time record, the pressure thus added caused many 
to coin words or to use a slang word or phrase when the opposite 
word did not suggest itself readily. 

In the easy list there was a slight tendency to repeat the stim- 
ulus word instead of giving an opposite. 

Among other tendencies which were observed, may be men- 
tioned the following: | 

To give for the opposite, a synonym of the stimulus word. 

To give a near opposite but a different part of speech. 

To give an opposite which had been previously given. 

There were found to be 186 instances of synonyms given for 
opposites out of a total of 16,000 reactions. These were nearly 
evenly divided between the sexes. 

On the basis of the tests, tables were prepared giving the origi- 
nal times of each subject for each list of words, the total penalties 
for errors and omissions, the scores for each subject on each list 
obtained by adding the penalties to the original times, and the 
total scores for each subject, first for the four lists of easy words 
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and secondly for the four lists of hard words. ‘These tables are 
not here reproduced, but persons wishing to see them may have 
them on request. 

The penalties alone furnish good measures of the individual 
differences in accuracy in the different subjects. A comparison of 
the penalties with the original time scores enables one to deter- 
mine whether there is any relation between speed and accuracy in 
such a test as this. In order to make such a comparison the 100 
subjects were distributed into groups according to the penalties 
given for errors and the average time taken by each group was 
computed. Table I gives the results for the easy lists of words. 


TABLE I 
Cases Penalties Average times 
(Seconds) 
4 0-10 116 
16 11-20 114 
30 21-30 132 
26 3140 166 
16 41-50 137 
4 51-60 139 
2 61-70 162 
2 71-80 148 
Average time of the best 50 in the giving of easy opposites............ 123 seconds 
Average time of the poorest 50 in the giving of easy opposites......... 135 seconds 


Table II gives similar results in the case of the hard lists of 
words. 7 


TABLE II 
Cases Penalties Average times 
(Seconds) 
1 150-200 275 
1 201-250 369 
12 251-300 303 
15 301-350 299 
12 351—400 326 . 
17 401-450 , 352 
13 451-500 333 
8 501-550 364 
7 551-600 447 
4 601-650 355 
5 651-700 382 
2 701-750 435 
1 846 264 
1 1564 518 
Average time of the most accurate 59................... 315 seconds 


Average time of the least accurate 41................... 316 seconds 
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It will be seen: from these tables that there is a slight correlation 
between speed and accuracy in the case of the easy lists but that 
in the case of the hard lists the time taken by the more accurate 
is practically identical with the time taken by the less accurate. 

In the following table are given the median scores and the 
ranges of the grades made by the different groups of subjects. 


TABLE III 
Easy Opposites Tests 
Cases Median scores Range of scores 
Faculty.......... 9 139 119-161 
Graduates........ 23 158 93-236 
i ivécss ex's 47 166 104-200 
JUMIOTS. .... 22000. 21 179 117-266 
Hard Opposites 
ee 9 679 437-769 
Graduates........ 23 668 496-1571 
a Cn'gt bs.0-0% 47 786 477-1276 
ss bv cee was 21 843 472-1110 


In the case of the easy lists it will be noted that there is a 
definite correlation between scholastic ranks and ability in these 
tests. - In these lists correlation is not so marked for the median 
standing of the facuity is slightly inferior to that of the graduate 
group. 

Taking the ranks of the one hundred subjects on the easy lists 
and comparing them with their ranks on the hard lists we find 
that fifty per cent. of the subjects gain an equal or better rank in 
the latter lists. 


A VocaABULARY TEST 


As supplements of the study of opposites two additional tests 
were given, a vocabulary and an information test. The question 


. Was raised as to whether the ability to give opposites readily is 


related to range of information and vocabulary index. As may 
be seen from the following there appears in our subjects to be a 
positive correlation in both cases, but the highest with the range 
of information. 

The tests used were the blanks described by Whipple contain- 
ing one hundred test words each. It was possible to give these 
tests to only fifty-one of the subjects of the first tests. No close 
check was made upon the extent to which these subjects over- 
estimated their knowledge. There should have been an accom- 


panying definition check. The following Pearson coefficients 
were obtained: 
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Hard opposites with Information......... 40 
Hard opposites with Vocabulary......... .19 
Easy opposites with Information......... 7 
Easy opposites with Vocabulary. ........ .16 
Information with Vocabulary............ .45 


Sex DIFFERENCES 


A slight sex difference was noted in the responses. There were 
41 men and 59 women. The men were mostly of a higher scholas- 
tic rank than the women, 8 of the men belonging to the faculty 
and 18 being graduate students, while the women were nearly all 
undergraduates. 

The average time and the average penalty of the men and 
women is given separately in the table below. 


TABLE IV 
Easy Opposites 
Average time Average penalty 
to complete for errors 
the four lists 
RS, écecda cas 136 seconds 31 
MOONE: scone os 169 seconds 44 
Hard Opposites 
is icatks in 357 seconds 427 
. Oa 296 seconds 453 


It will be seen that the women were less accurate than the men 
but they were less mature and less advanced in scholarship. 


APPENDIX 
Frequency TasBLes or ResPponsss 
Easy Stimulus Words and the Responses of 100 Adult Subjects 


The italicized words were given full credit, those marked \% received one-half credit 
and the remaining words were given no credit. The frequency of the response words is 
indicated by the numbers at the left. The numbers at the right of the stimulus words 


indicate the percentage of accuracy in the responses, or the relative difficulty of the various 
words. 


ABOVE oF 80 below 1 beneath 1 top 1 lower 
13 under 2 down 1 high 1 omitted 

ABSENT 89 78 present 22 here 4% 

ASLEEP 100 100 awake 


Backwarps 94 65 forwards)? 4 frontwards 1 in-front-of 1 omitted 
29 forwards { 4 
Beainnina 90.5 46 end 1 final % 2 stop 1 finished 
42 ending 1 finish 4% 2 last 1 omitted 
2 closing 4% 1 finishing 4% 1 commencement 
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Brave 


Broap 
BROTHER 
Bur 


CHEAP 


ComrE 
CountTRY 


Day 
Deap 
Dirty 
East 
Easy 


Empty 


Fase 


First 


Forcer 


FRIEND 


Goop 
Happy 


Heavy 
Here 


Hic 
Hor 
In 


Lanp 


Lats 


Lert 
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78 
72 
51.5 


93 
99 


93.5 


98 


8 8 


100 
100 


£8 


SS ks 


57.5 


94.5 


98 
92 
92.5 


93 


91.5 


68 worst 


20 poorest 4% 


45 little 


24 cowardly 
1 squaw 


35 coward 4% 


93 narrow 
99 sister 
94 sell 

1 pay 


47 expensive 
38 dear 


98 go 


43 city 

22 town 
4 land 
3 sea 


99 night 
99 alive 
100 clean 
100 west 


80 hard 
17 difficult 


_ 98 full 


84 true 
4 right 
2 truthful 
79 last 
94 remember 
2 think 
89 enemy 
40 sad 
21 unhappy 
19 sorry 
98 bad 
29 unhappy 
43 sad % 


6 sorrowful 4% 
4 miserable 4% 


98 light 


93 there 
1 elsewhere 


98 low 
92 cold 
91 out 


3 outside 4 


49 water 
41 sea 


93 early 
3 on time 
91 right 
lcame 4% 


5 poor 
4 bad 


54 small 4% 


7 afraid 
7 timid 

1 fearful 
1 rough 

1 omitted 
1 spend 

1 purchase 
6 costly 

5 high 4% 
1 return 
2 ocean 

2 water 

1 lake 

1 state 

1 week 

1 living 


1 uncomfortable 


1 content 
2 untrue 

1 good 

1 wrong 
17 second 

1 remind 

1 omitted 
10 foe 

3 sorrowful 
12 happy 

2 mad 

1 worse 

1 unfortunate % 

1 disconsolate 4 

8 sorry | 

1 happy 

1 thin 

1 absent 4 

4 away 

1 short 

4 cool 

2 on 

2 up 

5 country 

2 air 

1 prompt 

1 soon 


1 first 
1 here 


1 oldest 
2 omitted 


1 large 
1 scared 


1 scary 
1 cowardice 


1 short 


1 give 


2 high-priced 
1 valuable 


1 return 


‘1 alier 


1 woods 
1 air 
1 island 


1 quiet 


1 omitted 


1 treacherous 
1 honest 
1 real 


1 omitted 
1 know 


1 unfriendly 


1 melancholy 
1 miserable 
1 omitted 


1 poor 


1 discontented 


1 dull 
1 morbid 
1 gloomy 


1 unheavy 
1 nowhere 


1 high 


3 warm 


1 against 
1 omitted 


1 county 


1 present 


1 remaining 
5 omitted 


12 omitted 





1 long 


2 omitted 


1 omitted 


1 nation 
1 fatherland 
16 omitted 


1 omitted 


3 omitted 


1 memory 


1 good . 


1 mad 
1 omitted: 





1 omitted 


2 omitted 


1 timely 











Less 


Licut 
Like 


Loup 


Love 
Many 


MoRNING 
Moca 


NEAR 
New 
Noisy 
NortTH# 
NoOwHERE 
OpEeN 
Over 
OvrTsIDE 
Puss 
Quick 
RalIsE 
Ric 


Rovau 


SHARP 
Sick 

Sort 
SoMETHING 
Son 


Sour 
STALE 


Star 


98 
86 


80.5 


95 
93 


& & 


93 


82 


87 


76.5 


94.5 


77.5 


95 


& & 


ZSELSaSB 


8 ® 


88 more 
5 much 


97 dark 


59 unlike 
13 different 


30 soft 
27 quiet 
18 low 


95 hate 
93 few 

4 none 
63 evening 


66 little 
24 few 


93 far 


99 old 


82 quiet 
3 silent 
3 calm 


99 south 


62 somewhere 
13 anywhere 


57 shut 


74 under 
5 below 4% 
3 here 


91 inside 
3in \% 


76 pull 
3 draw 4% 
3 hold 


95 slow: 
83 lower 
5 drop 

98 poor 
88 smooth 
4 gentle 


85 dull 

85 well 

97 hard 
95 nothing 
10 father 


82 daughter 4% 


98 sweet 


83 fresh 
3 new 
3 good 
80 go 

8 leave 
1 depart 


2 many 
1 greater 


1 heavy 


8 dissimilar 
6 dislike 


2 faint 

1 subdued 

4 weak 4% 
1 gentle 4% 


1 hatred 
1 one 


36 night 


4 less 
4 none 


4 close 
2 distant 


1 many 
3 still 


6 peaceful 
2 soft 


1 west 


12 everywhere 
10 here 


40 closed 


2 back 
2 across 
2 before 


3 within 4 
2 outside 


1 baek 

1 shove 
1 open 

3 fast 


3 fall 
1 lowered 


1 wealthy 


1 level 
1 uneven 
1 fine 


13 blunt 
12 healthy~ 
2 rough 
3 anything 
6 sister 


1 bitter 


2 pure 
2 old 


1 hurry 
1 outside 
1 wait 
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1 plus 
1 least 
1 gray 
6 hate 
2 opposite 


5 silent 
3 still 
1 not loud 


3 dislike 
1 little 


1 noon 


1 lots 
1 omitted 


1 rear 


2 silence 
1 noiseless 
1 quietly 


2 someplace 
1 onwhere 


2 close 


2 above 
1 beyond 
1 near 


l inner 4% 


1 recede 
1 detain 
1 stop 


1 rapidly 


1 lift 
7 omitted 


1 omitted 


1 soft 
1 even 


1 keen 

2 ill 

1 rigid 

1 some one 
1 boy 


1 salt 


1 sour 
1 stolid 


1 remain 
1 come 
l away 


2 omitted 


1 white 


1 love 
5 omitted 


1 dim 
7 omitted 


1 omitted 
1 omitted 


1 timid 


1 wide 


1 down 
7 omitted 


1 back 
1 retard 
11 omitted 


1 rapid 


1 easy 
2 omitted 


1 quick 
1 unhealthy 


1 everything 
1 omitted 


1 better 
4 omitted 


4 omitted 
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4 STRAIGHT 95 94 crooked 1 bent 5 narrow 
i Ta 90.5 88 short 3 small 1 little 3 omitted 
1 THIN 89 45 thick 2 stout 1 thin 3 omitted 
ie 48 fat 4 2 fleshy 1 heavy 
a Up 95 95 down 1 below 1 low 
'f 1 deep 1 high 1 in 
A ad Wark 100 100 peace 
1s Weak 96 96 strong 1 slow 1 healthy 1 poor 
liu 1 old 
Pa Wer 100 100dry 
5 Waite 98 98 black 1 dim 1 omitted 

ya WIDER 75 61 narrower 1 shorter 1 close 3 omitted 
re 28 narrow 4% ~—si1 smaller 1 thin 
ie 2 longer 1 thinner 1 near 
i Wit 99 95 tame 1 civilized 1 mild 
fe 2 domestic 1 gentle 

D ¥ WINTER 100 100 summer 
ie the WRONG 96 95 right 1 correct 2 good 2 bad 
ae Yes 100 10070 


4 4 7 Youne 100 100 old 


Hard Stimulus Words ' 


- 


As in the easy list, the italicized words are regarded as meriting full credit. The words 
followed. by 2 are considered worth 2-3 credit, those followed by 1 as worth 1-3 credit, and 
all other words are given no credit. As in the preceding list, the numbers at the left of the 
response words indicate the frequency of the various responses. The numbers immediately 
following the stimulus words indicate the percentage of accuracy in the responses. These 
numbers, therefore, measure the relative difficulty of the various stimulus words and serve 





as a basis on which lists of fairly uniform difficulty may be made up or by which a graded 
list from the easiest to the hardest may be consti ucted. 
AcTIVB 75 26 passive 1 phlegmatic 2 1 sedative 1 
; 17 inactive 1 slothful 2 1 unactive ‘ 
= 14 slow 2 1 motionless 2 1 stationary 
14 lazy 2 1 still 2 1 quietness 
6 quiet 2 2 indolent 1 1 restless 
3 sluggish 2 2 idle'1 1 dead 1 
3 inert 2 1 resting 1 1 omitted 
1 still 2 1 languid ; 
AFTER 99 99 before 1 later 
ANIMATED 47 = 18 lifeless 2 inanimate 1 1 easy-going 
1 spiritless 2 still 1 1 depressed 
19 quiet 2 1 inactive 1 1 sober 
3 dead 2 2 unexcited 1 wild 
2 phlegmatic 2 2 sleepy 1 lowered 
3 unanimated 2. 1 spiritual 1 without-spirit 
2 sluggish 2 1 hard-hearted 1 disheartened 
7 slow 1 latrest | 1 gloomy 
6 dull 1 1 heated 9 omitted 
4 calm 1 1 peaceful 
3 stupid 1 1 latent 





% 











- 





APART 


BEAUTIFUL 


Beier 


To Biegs 


Broxen 


Busy 


CLumsy 


ConsERVATIVE 60 # £24 radical 


STANDARDIZATION OF ‘‘OPPOSITES TESTS”’ 473 
80 61 together 1 combined 1 1 present 
4 with 1 close 1 1 separate 
1 joined 1 here 1 composed-of 
17 near 2 1 together-with 1 loose 
1 adjacent 2 1 whole 3 omitted 
3 within 1 1 separated 
95 71 ugly 2 crude 1 horrible 
24 homely 1 sad 1 sordid 
78 28 disbelief 1 faithless 1 1 untrue 
24 unbelief 1 suspicious 1 1 faith 
19 doubt 2 ignorance 1 untruth 
4 distrust 1 disregard 1 forgetfulness 
1 infidelity 1 unfaith 1 knowledge 
1 skepticism 1 false 8 omitted 
1 mistrust 2 2 non-belief 
87 75 to curse 2 to censure 2 to hate 
9 to condemn 1 to blame 1 to scold 
2 to damn 1 to despise 5 omitted 
1 to execrate 1 to desecrate 
75 46 whole 1 repaired 2 3 altogether 
6 smooth 2 fixed 1 1 keep 
8 mended 2 solid 1 1 firm 
4 unbroken 1 regular 1 1 compact 
4 connected 1 flat (land) 1 1 healed 
1 continuous 1 sound 1 1 even 
1 intact 1 entire 1 4 omitted 
1 continued 2 1 mend 1 
1 level 2 6 straight 
72 #50 idle 1 free 1 1 quiet 
24 lazy 2 1 motionless 1 1 stupid 
3 indolent 2 1 inactive 1 1 having-time 
3 unemployed 2 1 at-leisure 1 1 slothful 
1 unoccupied 2 2 dull 1 plenty-of-time 
1 at-rest 1 1 timely 6 omitted 
57 39 graceful 2 well-trained 1 1 lively 
8 agile 2 1 smooth 1 1 thin 
1 nimble 2 2 polite 1 1 small 
1 lithe 2 1 swift 1 1 handy 
6 skillful 2 3 careful 1 alert 
2 dexterous 2 2 awkward 1 slight 
5 light 1 2 easy 9 omitted 
3 slever 1 1 active 
2 polished 1 1 fine 
2 refined 1 1 alive 
1 exorvitant 1 ready 
20 progressive 1 changeable 1 wasteful 
13 liberal 1 tactless 1 open-hearted 
1 wreckless 2 1 lenient 1 “‘stand-pat”’ 
1 hasty 2 1 open-handed 1 plastic 
2 free 1 1 cosmopolitan 1 optimistic 
1 democratic 1 1 talkative 1 rational 
1 open-minded 1 1 common 1 lax 
1 forward 1 1 backward 1 slack 
1 extravaygant 1 1 free-handed 10 omitted 
2 spendthrifty 1 gentle 
2 loose 1 unconservative 
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OrveEL 


DEcBEITFUL 


To DeGcrap3E 


DESPONDENT 


DILIGENT 


DIsasTROUS 


EXcITING 
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75 


76 


77 


45 


55 kind 


1 humane 


12 tender 2 


7 gentle 2 

2 kindly 2 

1 merciful 2 

1 sympathetic 2 
7 frank 

6 straightforward 
4 sincere 

1 ingenuous 


39 truthful 2 
15 honest 2 


7 true 1 
2 faithful 1 


35 to elevate 
30 to uplift 


4 to exalt 


9 to raise 1 


3 to lift up 1 
2 to build up T 


39 happy 


17 hopeful 
19 cheerful 


1 courageous 
4 gay 2 
3 joyful 2 


55 lazy 


9 slothful 

7 idle 2 

5 careless 2 

2 negligent 2 

1 neglectful 2 
2 lax 1 

2 unstudious 1 


4 fortunate 


2 lucky 
1 auspicious 


26 helpful 2 
18 beneficial 2 


9 safe 2 
3 successful 1 
2 victorious 1 


1 advantageous 1 


1 favorable 2 
2 good 
2 common 


20 quiet 


6 quieting 


‘2 soothing 


6 calming 2 


5 uninteresting 2 


2 monotonous 2 
2 uneventful 2 


1 pacifying 2 


12 dull 2 


5 good 1 

3 kind-hearted 1 
1 considerate 1 
3 generous 

1 hard 

1 decent 

1 thoughtful 


1 honorable 1 

1 trustworthy 1 
1 open 1 

1 undeceptive 
1 trustful 

1 loyal 

1 conscientious 
1 thankful 


2 to improve 1 
2 to upraise 1 
2 to-raise-up 1 
1 to honor 1 
1 to better 1 
1 to generate 


3 exulted 2 
1 joyous 2 


1 light-hearted 2 


2 optimistic 1 
1 courage 1 

1 hilarious 1 
1 loafing 1 

1 slow 1 

1 shirk 1 


1 lackadaisical 1 


1 dull 

1 studious 

1 sluggardly 
1 unfaithful 1 
1 elevating 

1 fine 


1 non-disastrous 


1 calm 

1 efficient 

1 infurious 

1 crowning 

1 genial 

1 all right 

1 insignificant 

1 not-disastrous 
1 great 


11 calm 2 


1 depressing 2 
1 tedious 2 

1 mollifying 2 
4 slow 1 

4 tame 1 

3 stupid 1 

4 unexciting 
2 still 


1 loving 

1 attentive 
1 nice 

1 benign 

1 friendly 
1 unkind 


1 open-faced 

1 upright 

1 confidential 
1 innocent 

1 open-minded 
1 honesty 

5 omitted 


1 to uphold 

1 to ascend 

1 to heighten 
1 to edify 

1 to lower 

3 omitted 


1 encouraged 1 
1 glad 1 

1 alert 

1 confident 

5 omitted 


1 unindustrious 
1 good 

1 ignorant 

1 industrious 

1 droliful 

1 non-diligent 
3 omitted 


1 fortuitous 

1 not dangerous 
1 not harmful 

1 success 

1 glorious 

1 harmless 


11 omitted 


1 unexcitable 
1 exhilarating 
1 despairing 
1 peaceful 

1 encouraging 
1 dead 

1 wholesome 
1 smooth 

5 omitted 



































To Fioat 


Forcisie 


FREQUENTLY 


GENEROUS 


GENUINE 


“GRAND 


Havuecuty 


82 


66 


87 


43 


82 to sink 
2 to drown 
2 to swim 
1 to-be-forced 
1 to run 


1 ineffective 

1 powerless 
24 weak 2 

1 gentile 2 

2 weakly 1 

1 trivial 1 

4 unforcible 

3 quiet 

3 easy 

2 lenient 

2 persuasive 

2 poor 

2 slow 

1 loose 


54 seldom 
4 rarely 
2 infrequently 
2 occasionally 2 
1 unusually 2 
1 almost-never 2 
6 infrequent 1 
4 few 1 
74 stingy 
8 selfish 
4 miserly 2 
4 ‘“‘tight’’ 1 
2 spurious 
2 counterfeit 
57 false 2 
1 artificial 2 
5 fake 2 
3 unreal 1 
3 imitation 1 
2 deceitful 1 


4 mean 
6 simple 
4 humble 
4 lowly 
12 small 2 
10 poor 2 
5 low 2 
5 common 2 
3 insignificant 2 
2 plain 2 
2 little 2 
34 humble 
5 meek 2 
3 lowly 2 
5 kind 1 
3 gentle 1 
1 humility 1 
1 low 1 
1 courteous 1 
3 common 
3 democratic 


STANDARDIZATION OF “‘OPPOSITES TESTS”’ 


1 stationary 
1 to-stay 

1 to-stay-still 
1 to-crawl 

1 to-fly 

1 to lead 

1 immovable 
1 voluntary 
1 lacking-force 
1 allow 

1 unforceful 
1 free 

1 unsteady 

1 faint 

1 voluntarily 
1 lax 

1 backward 


1 without-strength 


1 unpowerful 


1 scarcely 1 
3 not often 
2 unfrequent 
2 slow 

2 often 

1 seldomly 

1 less 

1 always 

2 cruel 1 

1 greedy 1 

1 miser 1 

1 wealthy 

1 adulterated 1 


1 imitative 1 
1 debased 1 


' 1 diluted 1 


3 untrue 

2 ungenuine 
1 superficial 
1 insincere 


6 ugly 1 

4 homely 1 
4 ignoble 1 
2 ordinary 1 
2 trivial 1 

1 modest 1 
2 horrid 

2 happy 


1 not-wonderful 


1 tedious 


3 proud 

2 pleasant 

2 loving 

2 modest 

1 undignified 
1 pride 

1 kindly 

1 peaceful 

1 thoughtful 
1 simple 


1 to-stammer 

1 to-be-stationary 
1 tied-down 

1 to-stand 

3 omitted 


1 hinder 
1 retard 
1 non-forcible 
1 easily 
1 uneasily 
1 optional 
1 persuaded 
1 yielding 
1 not-forcible 
1 unrestrictive 
1 unconventional 
1 indifferent 
1 light 

24 omitted 
1 never 
1 unoccasionally 
1 unoften 
1 a-few-times 
1 not-so-often 
1 less often 
7 omitted 


1 extravagant 
1 kind 

1 humble 

2 omitted 

1 poor 

1 penurious 

1 shabby 

1 not true 

1 cheap 

9 omitted 


1 bad 

1 dull 

1 peculiar 

1 shallow 

1 cheap 

1 endowed 

1 beautiful 

1 disagreeable 
10 omitted 


1 bad 
1 quiet 
1 innocent 
1 sensible 
1 dignified 
1 subservient 
1 charitable 
1 pleasing 
1 mild 
17 omitted 
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HINDRANCE 


To Hotp 


IGNORANT 


IMAGINARY 


ImMPOVERISH 


INCREASE 


INJ URIOUS 


INNOCENT 
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76 


58+ 


49 


51 


76 


75 


INSIGNIFICANT 78 


63 help 1 helping 1 
8 aid 1 path 
2 assistance 1 obstacle 
1 benefit 1 non-hindrance 
2 helpful 1 1 means 
1 accelerator 1 1 easy 
1 helper 1 1 improvement 
29 to let go 1 to separate 
24 to drop 1 to depart 
20 to loose 1 to give 
6 to release 1 to throw down 1 
5 to let loose 1 to throw away 1 
5 to loosen 1 to give up 
14 learned 13 intelligent 2 
2 knowing 9 educated 1 
1 informed 5 bright 1 
47 wise 2 3 smart 1 
1 well-informed 2 
40 real 3 fact 
2 realistic 2 exact 
6 true 1 2 matter-of-fact 
4 truthful 1 2 thoughtful 
3 unimaginative 1 1 conservative 
2 actual 1 1 absent-minded 
2 unimaginary 1 1 sure 
1 reality 1 1 concrete 
2 unpractical 1 1 prosaic 
3 dull 
43 enrich 1 wealthy 
3 replenish 2 3 increase 
10 rich 1 3 wealth 
3 help 1 2 improve 
2 strengthen 1 1 profit 
2 nourish 1 1 plentiful 
1 make rich 1 1 good 
1 assist 1 1 to promote 
84 decrease 1 lower 
6 diminish 1 lose 
4 lessen 1 destroy 
42 helpful 1 beneficient 2 
12 beneficial 4 healthy 1 
13 healthful 2 3 wholesome 1 
7 safe 2 1 unharmful 1 
7 harmless 2 1 uninjurious’1 
57 guilty 1 vile 2 
12 wise 2 3 guilt 1 
4 knowing 2 3 sophisticated 1 
2 sinful 2 1 guiltiness 1 
2 criminal 2 1. intelligent 1 
2 wicked 2 1 vicious 1 
31 important 1 noted 1 
29 significant 1 noticeable 1 
9 prominent 2 useful 
6 great 2 1 big 
3 grand 2 1 magnanimous 
1 distinguished 2 1 very-great 
4 worthy 1 1 broad 


1 urge 

1 nothing 

1 allowance 

1 promoter 

1 helpmate 
10 omitted 


1 to let fall 
1 to relax 
1 quit 

1 to lose 


2 brilliant 1 
1 right 
2 omitted 


1 plastic 

1 quiet 

1 present 

1 unresponsive 
1 imaginative 
1 rational 

1 literal 

1 thoughtless 
13 omitted 


1 embellish 
1 supply 

1 overfed 
1 heal 

1 fill 

1 to give 
16 omitted 


1 discuss 
1 remove 
1 omitted 


1 non-injurious 
1 not-harmful 
1 sane 

6 omitted 


1 guileful 
1 fickle 

1 bold 

1 viceful 
1 deceit 
6 omitted 


1 splendid 

1 large 

1 mighty 

1 proud 

1 gorgeous 

1 permanent 
3 omitted 














rd 
To Lack 


LEVEL 


MIsER 


Morion 


Over 


Part 


Past 


PERMANENT 


PERMIT 


STANDARDIZATION OF ‘‘ OPPOSITES TESTS”’ 


85 


62 


87 


76 


70 to have 7 to gain 1 
9 to possess 3 to have-plenty 1 
1 to be supplied 1 to acquire 1 
2 to abound 2 1 to control . 
41 rough 1 slanting 
11 hilly 8 crooked’ 
1 undulating 3 sloping 
1 mountainous 3 unlevel 
8 uneven 2 2 below 
4 broken 2 1 inoline 
1 rocky 1 1 not level 
1 upright 1 1 heighten 
45 spend-thrift 2 free-hearted 
22 philanthropist 2 1 wealthy-man 
3 benefactor 2 1 poverish 
5 generous 1 1 rich 
3 liberal 1 1 millionaire 
3 giver 1 1 free-spender 
1 altruist 1 1 kind 
1 spendthrifty 1 1 gainer 
1 extravagant 1 1 saver 
16 rest 1 quiescence 2 
1 repose 1 motionless 2 
20 quiet 2 14 still 1 
4 inaction 2 11 stationary 1 
4 inactivity 2 2 inactive 1 
2 quietness 2 1 immobile 1 
2 silence 2 2 stop 
1 at-rest 2 1 stiff 
1 quietude 2 1 constant 
80 under 2 here 
1 underneath 1 back 
10 below 2 3 above 
78 whole 6 all 
1 unite 2 separate 
1 connect 1 share 
1 entire 1 1 altogether 
2 together 1 keep 
31 future 2 coming 2 
66 present 2 
7 transitory 7 movable 1 
7 transient 6 unstable 1 
3 ephemeral 1 transportable 1 
3 fleeting 1 flimsy 1 
35 temporary 2 2 passing 1 
4 changing 2 1 unfixed 
3 changeable 2 1 effervescen’ 
1 temporal 2 2 unsteady 
33 refuse 1 restrain 1 
20 forbid 1 restrict 1 
4 hinder 1 inhibit 1 
4 prohibit 4 not allow 
8 deny 2 1 allow 
4 disallow 1 1 reject 
3 prevent 1 1 exclude 1 


1 to lavish 
1 to need 
1 plenty 
3 omitted 


1 rugged 
1 angular 
1 unraised 
1 stiff 

1 unstable 
7 omitted 


1 thrifty 

1 generous-man 
1 hospitable 

1 helper 

2 omitted 


1 standing 

1 lack-of-motion 
1 silent 

1 steadfastly 

1 inertia 

1 passive 

1 passiveness 

1 leisure 

7 omitted 


lin 
1 near 
1 omitted 


1 stay 

1 knit 

1 keep together 
3 omitted 


1 before 1 


2 not-stationary 
2 unpermanent 
1 monentary 

1 stationary 

1 short 

8 omitted 

1 loose 


1 give 

1 restraint 

1 hold 

1 non-permit 
1 keep 

9 omitted 
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Precise 


_PRESERVE 


Prive 


PROFICIENT 


REFINED 


REMEMBER 
“To Respect 
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31 13 inexact 
6 inaccurate 
13 careless 1 
8 incorrect 1 
8 indefinite 1 
3 loose 1 
1 approximate 1 
1 lax 1 
5 unexact 
2 rude 


67 36 destroy 
17 spoil 
1 ruin 
7 waste 2 
1 squander 2 
10 lose 1 
4 throw-away 1 


21 16 humility 

5 humble 1 

1 humiliation 2 
1 lowliness 2 

1 bhumbleness 2 
1 self-abasement 
1 modesty 1 

6 prejudice 

2 democracy 

2 insolence 


51 26 inefficient 
2 incompetent 
1 ineffective 
9 deficient 2 
6 incapable 2 
5 unskilled 2 
5 unskillful 2 
3 lacking 2 
2 unprepared 2 
2 weak 1 
1 inafficiently 1 


85 21 coarse 

15 rude 

15 uncultured 
8 crude 

13 unrefined 

10 uncouth 2 
1 uncultivated 2 
7 rough 1 


100 100 forget 


69 41 to disrespect 
11 to despise 
5 to dishonor 
3 to disregard 
2 to disdain 
1 to scorn 2 
1 to abhor 2 
5 to hate 1 
4 to dislike 1 


2 exact 

2 slovenly 

2 uncertain 1 
2 irregular 

1 uncouth 

1 loud 

1 wrong 

1 awkward 

1 inadequate 
1 tardy 

3 decay 1 

2 let-go 1 

1 rotten 1 

1 abandon 1 
1 perish 1 

1 relinquish 
1 give 1 

5 careless 

1 dignity . 

1 non-egotistical 
1 deceit 

1 slovenliness 
1 disrespect 
1 shame 

1 sloth 

1 untidy 

1 dishonest 
3 poor 1 

4 careless 

3 unefficient 
3 unproficient 
2 dull 


2 non-proficient . 


1 unproficient 
1 wasteful 

1 without-power 
1 inaccurate 

1 lax 

3 boorish 1 

1 untidy 1 

1 untutored 1 
1 rugged 1 

1 adulterated 1 
1 slouchy 1 

1 wild 1 

5 vulgar 


3 to distrust 1 
2 to ignore 1 

1 to debase 1 

1 to insult 1 

1 to disparage 1 


1 to not-respect 
1 to lower 


1 to honor 


1 ‘‘to have contempt for”’ 


1 to degrade 


1 uncorrect 
1 confused . 
1 non-exact 
1 non-precise 
1 unexacting 
1 unprecise 
1 vague 
19 omitted 


4 spend 

2 keep 

1 to-lessen 

1 shatter 

1 abolish 

1 degenerate 
3 omitted 


1 rude 

1 carelessness 

1 democratic 

1 simple 

1 slothfulness 

1 slouchy 

1 undignified 
43 omitted 


1 unable 1 

1 efficient 

1 helpless 

1 unreliable 
1 unsufficient 
1 unuseful 

1 awkward 

1 ignorant 

6 omitted 


1 ignorant 

1 impolite 

1 lady-like 

1 not-educated 
1 common 

1 omitted 


1 to unhonor 

1“to hold in con- 
tempt” 

1 lack of reverence 

1 to disinherit 

1 to look down upon 

1 to be rough 

1 “*toshow contempt” 

7 omitted 











> 





2 
Resvrt 


“To REVEAL 


Riaeip 


Rover 


Rope 


Seu 
Serious 


SILLY 


STANDARDIZATION OF ‘‘OPPOSITES TESTS”’ 


50 


75 


67 


& 3 


81 


30 beginning 2 
28 cause 

2 question 1 

2 problem 1 

1 proposition 1 

2 failure 

1 without 

1 prediction 


46 to conceal 

22 to hide 
1 to secrete 
1 to obscure 2 
5 to cover up 1 
3 to keep 1 


3 to keep secret 1 


14 lax 
11 loose 2 
10 easy 2 
9 flexible 2 
4 limp 2 
4 relaxed 2 
3 flabby 2 
3 lenient 2 
2 elastic 2 
' 2 limber 2 
92 smooth 
1 polished 
1 plane 
39 polite 
7 courteous 
3 refined 
1 genteel 
14 cultured 2 
4 gentle 2 
1 cultivated 2 
98 buy 
19 frivolous 
7 gay 2 
2 hilarious 2 
1 jesting 2 
8 happy 
7 light 1 
4 fickle 1 


4 light-hearted 1 


3 cheerful 1 
3 joyful 1 
2 foolish 1 
2 joyous 1 
2 flippant 


1 light-minded 1 


1 silly 1 
27 wise 
17 serious 
31 sensible 
3 sober 2 
2 sane 2 
2 dignified 2 
1 prudent 2 


1 unless 

1 future 

1 occasion 

1 nothing 

1 data 

1 effect 

1 answer 

1 not-successful 


2 to cover up 1 


1 to keep hidden 1 


1 to withhold 1 
5 to disclose 

2 to tell 

1 to show 

1 to silence 


2 pliable 2 
1 pliant 2 
9 soft 1 

2 plastic 1 
1 slack 1 

1 yielding 1 
1 flimsy 1 

1 unfirm 1 
2 careless 

2 smooth 


1 flat 
1 refined 
1 even 


1 urbane 2 

1 well-bred 2 
9 polished 1 
1 educated 1 
4 sympathy 
2 prudent 

2 simple 


1 purchase 


1 laughter 1 

1 glad 1 

1 frolicksome 1 
1 lightly 1 

1 “fooling’’ 1 
1 blithesome 1 
2 careless 

2 flighty 

1 happy-going 
1 playful 

1 common 

1 free 

1 care-free 


1 happy-go-lucky 


1 doubtful 


3 intelligent 1 

1 foolish 

1 decent 

1 thoughtful 

1 reserved 

2 sincere 

1 common-sense 


1 mistake 

1 experiment 
1 to fail 

1 conclusions 
1Q. E. D. 

1 fact 


19 omitted 


1 to portray 
1 to close 

1 to not tell 
1 to retain 

1 to preserve 
1 to shut out 


1 undulating 
1 unstable 

1 free 

1 movable 

1 tense 

1 subtle 

1 unstable 

1 moving 

1 weak 

7 omitted 

1 soft 

1 peaceful 

1 straight 

1 kind 

1 intellectual 
1 considerate 
1 modest 

1 good 

1 fine 

5 omitted 


1 take 


1 full-of-life 
1 thoughtless 
1 polite 

1 unserious 

1 false 

1 simple 

1 smiley 

1 slight 

1 unwell 

8 omitted 


1 refined 

1 sad 

1 witty 

1 wisely 

1 educated 
1 unfoolish 
1 omitted 
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SLEEPY 


SIMPLE 


SINFUL 


To SPEND 


STINGY 


STORMY. 


STRENGTH 
STRAIGHT 


Strict 


SuAVE 
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70 


86 


85 


82 


92 


98 


62 


14 wakeful 
70 awake 2 
10 wide-awake 2 


62 complex 
7 complicated 
4 elaborate 
1 intricate 

11 difficult 2 


3 sinless 
3 holy 
1 Godly 
28 good 2 
13 righteous 2 
11 pure 2 
4 innocent 2 
4 virtuous 2 


79 to save 
1 to earn 2 
1 to get 2 
48 generous 
15 liberal 
2 lavish 
1 free-hearted 
9 extravagant 2 
2 free 2 
7 spendthrift 2 


25 calm 

28 clear 2 
10 peaceful 2 
9 quiet 2 
6 fair 2 

2 still 2 

3 fine 1 


89 weakness 
7 weak 1 


96 crooked 
1 curved 


20 lax 
17 loose 
21 lenient 
4 liberal 
3 careless 2 


2 impolite 
1 brusque 
10 rough 2 
3 rude 2 
3 coarse 2 
2 disagreeable 2 
1 ungracious 2 
1 boorish 2 
1 uncouth 2 
2 crude 1 
2 abrupt 


3 fresh 2 

l spry 1 

1 lively 1 

5 hard 2 

1 fastidious 1 
1 easy 

1 intelligent 1 
1 cultivated 1 


9 truthful 1 

3 upright 1 

3 pious 1 

2 religious 1 

1 noble 1 

1 perfect 1 

1 conscientious 1 
1 saint 1 


12 to keep 1 
1 to collect 1 
1 to receive 1 


1 free-handed 2 
1 open-handed 2 
3 benevolent 1 

1 philanthropic 1 
2 charitable 1 


1 spendthrifty 1 
2 pleasant 1 

2 smooth 1 

l clement 1 


2 sunshine 
1 silence 

1 nice 

1 windy 


1 weakly 1 
1 bent 


18 easy 1 
2 slack 1 
1 disciplineless 1 
1 laxity 1 
1 un plined 1 


2 blunt 1 

1 undiplomatic 1 
1 frank 1 

1 harsh 1 

1 unpolite 1 
2 deceitful 
3 hard 

1 gentle 

1 ruffled 1 
1 candid 

1 truthful 


1 rested 


1 compound 18 
1 crafty 1 
1 delicate 
3 omitted 


3 honest 

2 true 

1 “goody” 
1 just 

1 peaceful 
1 right 

3 omitted 


3 to buy 

1 to take 

1 to give 

1 beneficent 
1 good-fellow 
1 hospitable 
1 friendly 

1 lenient 


7 omitted 


1 mild 


1 sunshiny 

1 bright 

1 clear-weather 
1 good-weather 
2 omitted 


1 without-power 
2 omitted 


2 narrow 


1 inexact 1 

1. scattered 

1 unsystematic 
1 good 

1 pliable 

7 omitted 

1 excited 

1 discouraged 
1 brisk 

1 suspicious 

1 stern 

1 straight 

1 smooth 

1 liberalized 
1 silent 

1 frankness 
47 omitted 


























SvucceeD 


Sure 


Suspicious 


To Take 


‘Tarpr 


TENDER 


Onvess 


WENTURESOME 


STANDARDIZATION OF ‘‘OPPOSITES TESTS”’ 


93. 


69 


76 


44 


92 fail 
2 failure 1 


1 lose 1 
46 uncertain 
18 doubtful 
4 undecided 


1 unconfident 1 


1 insecure 1 


10 unsuspicious 
9 trustful 
5 trusting 
2 unsuspecting 
1 confiding 2 
6 credulous 2 
2 innocent 2 
5 confident 1 
4 trusty 1 


3 confidential 1 
2 trustworthy 1 


54 to give 
23 to leave 
3 to let go 2 
2 to loose 2 
2 to refuse 2 


2 to give away 2 


10 punctual 
9 prompt 

35 early 2 

27 on time 2 


1 before-time 2 


30 tough 
15 harsh 
22 hard 2 
17 rough 2 
4 cruel 2 


217i 
1 even if 2 
5 except 
3 however 
3 without 
3 with 
3 certainly 
2 perhaps 
1 than 
1 away 


11 careful 
4 cautious 
13 cowardly 2 
9 timid 2 
7 afraid 2 
6 fearful 2 


13 conservative 1 


1 hesitant 1 
1 shy 1 
1 fearsome 1 


1 retrace 

1 precede 

1 not succeed 
1 slow 


1 hesitating 1 
5 unsafe 

1 uneasy 

1 false 

1 diffident 

1 unstable 


2 believing 1 
1 belief 1 

1 guileless 1 

l unwary 1 

1 confidence 1 
1 believe 1 

1 gullible 1 

1 confide 1 

5 frank 

4 truthful 

1 without-suspicicn 


1 to release 2 

1 to give up 2 
1 to bring 1 

1 to give back 1 
2 to keep 

1 to put 


7 present 1 

2 ahead-of-time 1 
1 on hand 1 

3 late 

1 ready 


2 hard-hearted 2 
2 coarse 1 

1 unkind 1 

1 severel 

1 separate 

1 but 

1 therefore 

1 anyway 

1 since 

1 less 

1 otherwise 

1 really 

1 sure 

1 nevertheless 
1 will 


1 reserved 1 

1 retired 1 

2 sure 

2 quiet 

1 backward 

1 non-venturesome 
1 non-daring 

1 slow 

1 brave 

1 uncertain 


1 unsuccessful 
1 omitted 


5 unsure 

1 not-sure 
1 untrue 

1 deceitful 
12 omitted 


1 simple 

1 respect 

1 open-minded 
1 true 

1 right 

1 open-hearted 
1 friendly 

1 loyal 

1 honest 

1 faithful 


22 omitted 


1 to lose 

1 to let 

4 to receive 
1 to let alone 


1 slow 

1 fast 

1 precise 
1 omitted 


1 cool 

1 gentle 
1 forcible 
1 omitted 


1 though 
1 yet 

1 yet if 

1 because 
1 provided 
1 if so 

1 always 

1 although 
1 to 


38 omitted 


1 non-risky 
1 imaginative 
1 non-daring 
1 dull 
1 fearlessness 
1 coward 
1 heedful 

15 omitted 
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3 perpendicular 
2 slanting 
2 aslant 


1 revive 1 
4 restful 

3 happy 

3 tired 

2 vigorous 
2 strong 

2 energetic 
1 full-of-life 
1 full-of-pep 
1 bright 

2 gentle 

1 civilized 

8 to fail 2 
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2 longitudinal: 
2 straight 
1 downward 


2 healthy 

2 lively 

1 cheery 

1 ambitious 
1 vivacious 
1 well 

6 omitted 


1 cultivated 2: 
1 peaceful 
1 to lose out. 


























A STUDY IN HANDWRITING 


S. MONROE GRAVES 


Instructor in Wellesley College 
and 
Superintendent of the Wellesley Public Schools. 


The aim in this study of handwriting is to discover the relative: 
value of: 

1. Methods which differ in such mechanical factors as slant, 
spacing, and formation of letters. 

2. Methods which differ in such factors as the manner of hold- 
ing the pen and the movement of the arm, hand, and fingers. 

The qualities of penmanship which are tested are Speed and 
Legibility. The effect, on each ofthese three qualities, of Slant, 
Spacing, Size of Letters, Form of Letters, Manner of Holding 
the Pen, and Movement is discovered by statistical treatment of 
samples of handwriting. 


SCHEME FOR TABULATING DATA 
I. Slant 


The slant of the letters is determined by six careful measure-. 
ments with a celluloid protractor on each sample of writing. 
The number of words written during one minute and during. 
five minutes are tabulated separately. The classification of the 
various slants of handwriting is that used by Dr. Leonard P. 
Ayres, as given in Bulletin No. 113 of the Russell Sage Founda--. 
tion, viz.: 

A. Vertical, 90° to 80° from horizontal 

B. Medium Slant, 80° to 55° “ 7 
C. Extreme Slant, 55° to 30° “ 6 
D 


. Back-hand, ‘“‘ Any writing in which the characteristic: 
slant of the letters (is) * * to the left 
of the vertical.”’ 

E. Mixed Writing, ‘‘A writing composed of two or more- 
styles.” 
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II. Spacing 
By spacing is meant the average horizontal distance between 
letters as determined by finding the average of five different 
measurements between consecutive vowels in words and five 
different measurements between a consonant and a vowel. The 
measurements are made with a metric scale. The distances 
measured are from apices of proximate crests of the letters in 
the case of vowels, and from the apex of the proximate crest of 
the vowel and the nearest portion of the consonant. The hori- 
zontal distance between the letters relates to the line on which 
the handwriting is superscribed. 
A. Close Spacing, 
The distance between the letters being from 1 millimeter 
to 3 millimeters. 
(See Ayres’ Scale, sample No. 30-B.) 
B. Medium Spacing. 
3 mm. to 5 mm. 
(See Ayres’ Scale, sample No. 70-B.) 
C. Open Spacing. 
5mm. to 7mm. . 
(See Ayres’ Scale, sample No. 90-C.) 


III. Arrangement 


The horizontal spacing of words; i. e., The distance between 
words in the same line. The measurements are made between 
the nearest proximate portion of letters, last and first in order, 
respectively, of the words considered. In this instance there are 
at least five measurements and the final calculation made is 
based upon the average of these results. 

A. Close Arrangement. 

| Handwriting in which the average just explained shows a 
distance between words of zero millimeters to 3 milli- 
meters. 


(See Ayres’ Scale, sample No. 50-B.) 
B. Medium Arrangement. 
Handwriting in which the distance between words is 3 mm. 
to 5 mm. 
(See Ayres’ Scale, sample No. 70-B.) 
C. Open Arrangement. 
Handwriting in which the distance between words is 
5 mm. to 7 mm. 


(See Ayres’ Scale, sample No. 90-A.) 
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IV. Letters 


Each sample is classified in the tabulation according to the 
size of the letters, as determined by actual measurement. The 
final calculation made is the average result secured by five dif- 
ferent measurements of the vertical height of the vowels as 
written. 

A. Small Letters. : 

The height being from 1 mm. to 2 mm. 
(See Ayres’ Scale, sample No. 30-B.) 
B. Medium Letters. 
The height being from 2 mm. to 34% mm. 
(See Ayres’ Scale, sample No. 70-B.) 
C. Large Letters. 
The height being from 34% mm. to 5 mm. 
(See Ayres’ Scale, samples Nos. 20-A & 20-C.) 

After studying the arrangement of 192 samples of handwriting 
the following qualifications also were determined upon and used 
in the averages, viz., Letters are considered large on the average 
if the consonants, without regard to the size of the vowels, are 
correspondingly large; i. e., enough larger than the vowels to 
influence the general appearance of the handwriting so as to cause 
the examiner to rate the writing as small, medium, or large. The 
exceptional width of loops also is noted. 

a. Small. 

When 1, h, k, f (p, t, or d) are 1 mm. to 5 mm. above the 
line. (f, p, 5 mm. below or 5 mm. above.) 

b. Medium. 

When the letters just mentioned under (a) are 5 mm. to 
7 mm. above the line or below as indicated. 
ce. Large. 


When the letters referred to range from 7 mm. to 10 mm. 
V. Hand 
The handwriting is further studied to determine whether it is: 
A. Loose. 


With the pen held in an easy manner and the position 
easily assumed. (The opposite to cramped.) 
B. Cramped. 
Fingers sharply bent and the general position of the hand 
and fingers showing tenseness. (The opposite to loose. ) 


\ 
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C. Peculiar. 
Left handed or writing with the pen in some other posi- 


tion than that of being held between the thumb and 
the first finger. 


VI. Movement 


Movement in writing as characterized by being: 
A.’ Finger Movement. 

Only the fingers being moved. 
B. Arm Movement. 

Some movement of the fingers but also considerable 
movement of the arm. 

C. Free-arm Movement. 

The respective movements of the fingers and of the arm 
made while writing, being proportionally equal in 
amount. 

VII. Legibility 


As determined in comparison with the Ayres’ scale of Hand- 


writing, grading the samples from 20% to 90%. 


VIII. Sex and Age 
The sex and age of each writer were recorded at the time the 


samples of writing were collected from the pupils in the various 


schools. 


IX. Scheme for Determining the Number of Words Written in 


Each Sample 
A. The words are counted. | 


B. The incomplete words are checked and one-fifth of the 


value of a complete word is deducted for each letter 
omitted. 


C. Periods, i’s dotted, t’s crossed are counted one-tenth of a 
word, i. e., it is as difficult to make ten periods as it is to 
write one whole word. 


D. Where a word is cancelled (crossed-out) by a long (10 mm.) 
dash two-tenths of a word is added: when the dash is 
6 mm. or less in length, one-tenth of a word is added. 
The number of words written in the samples is given 
decimally. 
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X. Directions for Securing the Samples of Handwriting 


The codperation of teachers in certain elementary schools of 
Boston and vicinity was secured. Ruled paper was distributed 
among the pupils. The children were directed to write their 
name and age on each sheet of paper used. 

A. The materials used in writing were uniform and were 

furnished. 


B. The purpose and plan of the tests were explained to the 
pupils in uniform terms. 

C. When all were ready to write the teacher said, ‘‘I want to 
find out how quickly you can write. I shall give you a 


sentence to write over and over again for one minute,then 
for five minutes.” 


‘“You are to write as fast as you can without scribbling. 
Don’t start until I tell you, however, you must practise 
first. Here is the sentence, ‘Jolly kings bring gifts while 
happy maids dance.’”’ 


“Repeat it. Write it once. Now I will try you for a few 
seconds. Get ready to write when I say ‘go,’ and stop 
when I say ‘stop.’ Go. . . . . Stop.” 


This was repeated and then the regular test was given and 
the samples of writing were collected. 
DaTA 
A. Total number of samples of handwriting—604. 
Classification of samples 
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B. The average number of words written. 

One Minute Five Minutes 
20.223 Vertical Writing 91.621 
21.654 Medium Slant 96.092 
22.274 Extreme Slant 101.687 
25.546 Back-hand 120.040 


22.536 Mixed Writing 101.358 
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C. Average legibility as determined by comparison with the Ayres” 
Scale for Handwriting. 


Classification Grade (per cent. of 100) 
ee re 
ESD COR AGE EPIC GOD AE apes: 48.22 
TN i, ieee Sis Was G Ruben A wR Ce ae 43.58 
Back-hand. . ee 
Mixed Writing. . ore 

D. The median of the sndteaiige of sland anltion, 

One Minute Five Minutes. 
21.9 Vertical Writing 94.6 
21.8 Medium Slant 97.0 
22.0 Extreme Slant 101.9 
20.4 Back-hand 103.0 

21.6 Mixed Writing 102.0 
E. Average deviation from the median. 
| One Minute Five Minutes 

3.669 Vertical Writing 16.3338 
3.077 Medium Slant 14.2880 
3.255 Extreme Slant 14.2130 
5.107 Back-hand 20.7200 
3.904 Mixed Writing 17.6970 

F. Spacing. 


. The percentages are found by dividing the number of papers: 
in each classification (close, medium, open) by the total number 
of papers in each type of writing. 


‘Percentage of cases 
Close Medium Open 


Vertical Writing....... 37% 638% 
Medium Slant......... 43% 538% 4% 
Extreme Slant......... 45% 48% 7% 
Back-hand............ 38% 67% 
Mixed Writing........ 44% 54% 2% 


G. Arrangement. (In terms of per cent.) 
Close Medium Open 


Vertical Writing........... 19 54 27 
Medium Slant............ .39 43 18 
Extreme Slant............ .52 wot ll 
ee oe ’ 46 27 
Mixed Writing............. 39 A6 15 
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H. Size of letters. 





Vertical Writing.......... .40 
Medium Slant............ 31 
Extreme Slant............ .35 
NN es ic os bg aoe Oe 
Mixed Writing............ OT 


I. Hand position. (Percentage of cases.) 


Vertical Writing.......... .40 
Medium Slant............ .52 
Extreme Slant............ .56 
ee 
Mixed Writing............ 54 


* Counted twice. 
J. Movement. 





Free 
Vertical Writing.......... 54 
Medium Slant............ .45 
Extreme Slant............ .40 
OS ere re 
Mixed Writing............ 48 
K. Sez. 
Male 
Vertical Writing............ 31% 
Medium Slant.............. 55% 
Extreme Slant.............. 56% 
Back-hand................. 8% 
Mixed Writing............. 47% 
L. Average Age. 


| Male 
Vertical Writing.. 12 years, 2 months 
Medium Slant... 12 “ Se 
Extreme Slant... 12 “ 11 “ 
Back-hand...... _.* ee 
Mixed Writing... 13 “ 


56 .04 
.60 09 
56 09 
.73 07 
A7 16 
Loose Cramped Peculiar 
.60 .08* 
48 .02* 
44 
.60 
46 
Arm  Free-arm 
44 02 
AY .06 
A8 12 
40 
AY .03 
Female 
69% 
45% 
447% 
67% 
53% 
Female 
12 years, 2 months 
12 ‘ec 7 ‘ec 
1 9 cc 8 ‘ec 
1 9 ‘é s ‘ec 
1 9 ‘c 10 ce 





SUMMARY 
A. Legibility 


1. Of the five styles of handwriting, vertical writing is the most 


legible. 





Small Medium Large 
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2. Writing having extreme slant is the least legible. 

3. Back-hand, which may be considered as a variation from 
vertical writing, holds rank in legibility next to vertical 
writing. 

4. Mixed writing, in which 85% of the cases of variation are 
variations of vertical writing, is 4.26 per cent. more legible 
than extreme slant. It is only thirty-eight hundredths of 
one per cent. less legible than medium slant. 

5. Medium slant is 9.76 per cent. less legible than vertical writ- 
ing. 

B. Speed 


The medians show: 


1. Extreme slant to be the type of writing most rapid in the 
one-minute test and back-hand to be the slowest. 

2. Back-hand to be the most rapid in the five-minute test and 
vertical. writing to be the slowest. 

3. Extreme slant, in the one-minute test, to be only .1 of one 

: word more rapid than vertical writing and only .2 of one 
word more rapid than medium slant. 

4. Vertical writing to be .1 of one word more rapid than medium 
slant and .3 of one word more rapid than mixed writing. 

5. Mixed writing, in the five-minute test, to stand second in the 
highest rating for speed. | 

6. Medium slant to be 2.4 words more rapid than vertical writ- 
ing and 4.9 words slower than extreme slant. 

7. Mixed writing to be one word slower than back-hand and 
only one-tenth of a word faster than extreme slant. 


C. General Averages 


1. Back-hand is the most rapid in both tests and vertical writing: 
is the slowest. 

2. Vertical writing is slower than medium slant by 1.4 words in 
the one-minute test and 4.5 slower in the five-minute test. 

3. Extreme slant is .6 words more rapid than medium slant in 
the one-minute test and 5.6 words more rapid in the five- 
minute test. 





D. Average Deviations 


1. Back-hand, by the average deviations, is shown to.be the 
least dependable, the least stable in both tests. 

2. Medium slant has the least deviation in the one-minute test. 
and is second in the five-minute test. 
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. Extreme slant has the least deviation from the median in the 
five-minute test, and only .18 of a word more deviation 
than medium slant in the one-minute test. 

. Mixed writing has the most deviation in both tests, except in 
the case of the samples of back-hand. 

. Both medium slant and extreme slant have, in the five- 
minute test, from 2.1 to 6.5 words less deviation than 
vertical writing, back-hand, or mixed writing. 


E. Spacing 

. Vertical writing and back-hand—the most legible style of 
writing, show medium spacing respectively in 63 per cent. 
and 67 per cent. of all cases. 

. In medium slant 53 per cent. and in extreme slant 48 per cent. 
of the cases are medium spacing. 

. Back-hand, ranking second in the rating for legibility, has. 


67 per cent. of the cases in medium spacing: mixed writing 
shows 54 per cent. 


F. Arrangement 


. Vertical writing shows in the arrangement of the words only 
19 per cent. in close arrangement, while 27 per cent. of 
the cases are open in arrangement, and 54 per cent. medium. 
. Back-hand ranks next to vertical writing in the number of 
cases with medium and open arrangement, as also in the 
‘number of the cases in close arrangement. 

. Extreme slant—the least legible writing, has the largest per 
cent. of cases (52 per cent.) in close arrangement. Only 
37 per cent. of the cases in this classification are in medium 
arrangement, and 11 per cent. in open arrangement. 

. Medium slant shows 39 per cent. of the cases in close arrange- 
ment, 43 per cent. in medium arrangement, and 18 per cent. 
in open arrangement. 


G. Size of Letters 


. Sixteen per cent. of the cases of mixed writing are written with 
“‘large”’ letters. 

. Seventy-three per cent. of the cases written in back-hand 
have letters of ‘‘medium” size Medium slant has 60 per 
cent, and both vertical writing and extreme slant 56 per 
cent. each, in ‘‘medium”’ size letters. 





} 
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3. The writing showing the least number of cases (20 per cent.) 
with ‘‘small”’ letters is back-hand, while next to it is me- 
dium slant with 31 per cent. Extreme slant has 35 per cent. 
of the cases. Vertical writing has the smallest percentage 
of papers written with ‘‘small”’ letters. 

4. The “‘size”’ of the letters has less effect on legibility than does 
‘“‘spacing”’ of the letters, or the ‘‘arrangement”’ of the 
words. 

H. Hand Position 


1. Both vertical writing and back-hand show 60 per cent. of the 
cases in the cramped position of the hand. 

2. Extreme slant has the largest per cent. (54 per cent. of cases 
in which the hand position is ‘‘loose.”’ 

3. Mixed writing shows 54 per cent. of the cases to be ‘“‘loose’’: 
medium slant shows 52 per cent. 


I. Movement 


-1. Back-hand, which is the most rapid writing according to the 


tests, shows the largest percentage (60) of cases written 
“free” hand. Next to back-hand is vertical writing with 
54 per cent. of the cases. 

2. Extreme slant has the lowest percentage (40) of cases written 
with ‘‘free’’ hand but shows 48 per cent., next to the high- 
est percentage, with ‘‘arm”’ movement. It shows the 
largest number of cases (12 per cent. written with ‘‘free- 
arm.” 

3. Back-hand shows the lowest percentage (40) of cases written 
with ‘‘arm’’ movement, but, between the lowest and the 
highest percentage, the difference is only 9 per cent. 


J. Sex 


1. The largest percentage of pupils using the vertical writing 
(69 per cent.), and back-hand (67 per cent.), were girls. 
2. The largest percentage of pupils (56 per cent.) using the 
extreme slant, and the medium slant (55 per cent. are boys. 
3. Of the pupils using mixed writing 53 per cent. are girls 


K. Age 


The noticeable feature relative to the age of the pupils who 
participated in the tests is the fact that the oldest children (13 
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years being the age for the boys and 12 years and 10 months 
being the age for the girls) write a mixed hand. As mixed style 
in writing may be considered evidence of instability in the writer, 
this fact, in the case of the children entering adolescence, is 
exactly what the psychologist would expect to find in the samples. 
of handwriting at this stage of development. 


A. Legibility. ( Notice 'C' under XI.) 
Vertical Writing 


Back—hand 


Medium Slant 


Mixed Writing 


Extreme Slant 


B. Speed. (From the median in the 5-minute test.) 
Back-hand 


Mixed Writing 


Extreme Slant 


Medium Slant 


Vertical Waiting 
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Rf&suME 
C. Factors for Legibility. 


1. Arrangement. (Distance between consecutive words 
in the same line.) 

2. Spacing. (Distance between consecutive letters 
in the same word.) 

3. Size of letters. 

4. Habitual attention to details. (An inference.) 


D. Factors for Speed. 


1. Arm movement. 

2. Loose-hand position. (Varying conclusion.) 

3. Sex differences. (Both in legibility and in speed the 
percentage of pupils in the ranking 
groups are girls. Girls may be more 
sensitive to the directions which in 
this case specifically state that speed 
and legibility would be considered.) 

4. Age. (The oldest pupils were in the ranking 
groups for speed.) 


E. Equating Values. (Questions.) 


1. Is 10 per cent. (9.76 per cent. appearing in vertical writing 
over medium slant) in legibility more worth striving for in teach- 
ing penmanship, than are 3 words (2.4 words appearing in the 

- comparison of medium slant with vertical writing per five minutes) 
in speed of writing? 

2. Can the factors be utilized in both instances to secure im- 
proved legibility and greater speed, regardless of the type of 
slant of the letters? 





COMMUNICATIONS AND DISCUSSIONS 





FORECASTING SUCCESS IN PRACTICE TEACHING 


The problem which led to this study grew out of a situation where 
a much larger number of people applied for opportunities to do prac- 
tice teaching than could be accommodated with the facilities available. 
Under these conditions it was necessary to reject some of the appli- 
ecants. After very rigorous standards had been laid down with respect 
to preparation, it was found that some of those who had met these 
requirements had to be left out. To meet this situation a scheme of 
rating, based mainly on scholarship and partly on personal opinion, 
was devised and the candidates were given opportunities for practice 
teaching in the order of the excellence of their ratings. Some of those 
who were rated high on this a priori scheme did poorly as practice 
teachers while others, rated rather indifferently, showed an excellent 
quality of teaching. Consequently it was decided to compare the 
various items of the rating scheme to find those most closely correlated 
with the results secured in the practice teaching so that a more ade- 
quate system of rating might be devised. 


Items Used 


The various facts about the different student teachers, which were 
used in the rating scheme or were secured for this study, include 
information on the following points: General scholarship, amount 
of work completed in the subject to be taught, scholarship in this 
subject, instructor’s opinion on the question, “Is the student suffi- 
ciently familiar with this subject to teach it?” opinions of the instruct- 
ors with respect to the students’ probable teaching success, students’ 
marks in general methods course, and accomplishment of students 
in several mental tests. 

Results 


It was found extremely difficult to secure an adequate comparative 
rating of the results of the practice teaching. The supervisors rated 
the teachers in the different subjects on different standards so that the 
same quality of teaching received different ratings in the various 
subjects. Forty-four of the practice teachers did their work in the 
college academy while one was a substitute teacher in the city high 
school. The teaching was done in Latin, French, German, English, 
history, algebra, and physics. Because of these factors it was decided 
finally to divide the student teachers into four groups, excellent, good, 
fair, and poor, thus equalizing the differences between supervisors as 

(495) 
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far as possible so as to put all on the same basis. This could be done 
roughly by the writers since they saw each of the student teachers at 
work on one or more occasions. This gave ten students rated as. 
excellent, thirteen as good, seventeen as fair, and five as poor. These 
ratings are rather inadequate.and, as far as they are such, tend to. 
reduce the coefficients of correlation. 

The use of the item, scholarship, in the original rating scheme, 
tended to eliminate students who were of poor scholastic ability and 
gave a rather homogeneous group in this respect. This fact reduces. 
the presented correlation between scholarship and teaching success. 
because it gives the items of personality a chance to exert more influ- 
ence. Hence, although general scholarship and scholarship in the 
subject to be taught*are but slightly correlated with success (Tables 
I and II), it is not just to conclude that scholarship and teaching 
success are not correlated closely in general. Other studies have 
shown such to be the case. 


TABLE I.* ; TABLE II. 
Correlation Between General Scholarship Correlation Between Major Scholarship: 
and Success in Practice Teaching and Success in Practice Teaching 
Success IN PRACTICE TEACHING Success IN Practice TEACHING 

Points in Points in 

General Major 

Scholar- Poor Fair Good Excel- Scholar- Poor Fair Good Excel- 
ship lent ship lent 
ae 1 1 1 ee 1 2 1 
Lt ee 1 are 1 1 1 
ae 1 RE eas 1 1 1 
Sas cake 1 1 2.70 y 
S Seaeers 1 1 1 3 I raha 2 4 
ean 2 | ore 2 2 1 
2.30 TS 1 3 1 
ro ee 1 1 1 2 > re 2 1 
NSS asus 1 ERB 1 
i eee 2 Ss 5 a8 6-5 2 1 
| SAS 1 1.90 
RA ion és 1 1 i yiws 1 
. a 1 1.70 
Ns ken 2 2 1 ES eae: 1 2 1 
1.50 Se 1 
RR 1 
eee: 2 r= .19+.10 
Vee Ea n= 40 
Redo wks 1 
RAE veces 1 

r= .243+.10 

n=39 

* Complete data were not available 

for any one table. Hence no table 
contains the entire group of students. 
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The course in general methods was given in such a manner that 
-ability to apply the items of method was emphasized. This seems 
to have resulted in a situation much like that confronting the practice 
teacher, for there is a rather significant correlation between the mark 
‘secured in general methods and the success in practice teaching. 
(Table IIT.) 

TABLE III. 
Correlation Between Mark in General Methods and Success in Practice Teaching 
Success In Practice TEACHING 


Mark in 

General 

Methods 

Course Poor Fair Good Excellent 
MRE da dee 2 7 
ee 2 6 10 3 
_: TRS 1 5 2 3 
2 es 1 
r= .571+.07 ° 
n= 40 


There was no apparent correlation between the amount of work 
‘completed in a subject and the ability to teach that subject. This 
may be explained by the fact that many college courses help a teacher 
but little in teaching high school courses, at least during the apprentice 
period. This was noticeable in the case of several students who were 
well prepared to teach their particular high school subjects although 
they had a minimum of the college work. This means that one’s 
preparation to teach a particular high school subject is not measured 
adequately by the number of hours of work completed in that subject 
in college. 

The other data proved to contain nothing of value. The mental 
tests were inadequate as administered and did not help in the matter. 
‘The opinions of the instructors were favorable in all but two instances 
and these were individuals who proved to be surprisingly successful. 


Conclusions 


On the basis of the above data and the general impressions which 
the writers received from the study it is suggested that a plan be tried 
for rating prospective practice teachers which will base one-third of 
the rating on general scholarship, one-third on mark secured in the 
general methods course, and one third on preparation in the subject 
to be taught, as evinced by accomplishment in an examination given 
in that high school subject. This examination should test acquaint- 
ance with the material and ability to organize it from the teacher’s’ 
point of view. 


3 A. R. Meap and C. E. HOo.uey. 
Ohio Wesleyan University. 











THE 
JOURNAL OF EDUCATIONAL PSYCHOLOGY 


INCLUDING EXPERIMENTAL PEDAGOGY, CHILD PHYSIOLOGY 
AND HYGIENE, AND EDUCATIONAL STATISTICS 


Edited by 
W. C. BAGLEY, C. E. SEASHORE, 


J. CARLETON BELL, Managing Editor. GUY MONTROSE WHIPPLE. 
Published monthly except July and August by 


WARWICK & YORK, INC., 
LANCASTER, Pa. Battimore, Mv. 


Manuscripts for publication, books or other material for review, and news items of 
interest to educational psychologists should be addressed to The Managing Editor, J. Carle- 
ton Bell, 1032A Sterling Place, Brooklyn, N. Y. Research contributions from England may 
be sent to W. H. Winch, Esq., Melville Villa, Overhill Road, Dulwich, London. 

The Journal is issuing a series of Monograph Supplements for the publication of more 
extensive researches in educational psychology. For details a contributors may 
apply so Guy Montrose Whipple, University of Illinois, Urbana, Ill. 

he price of the Journal $2.50 per year of ten monthly issues. Foreign postage is 
20 cents extra for Canada and 30 cents for other countries in the Postal Union. 


Subscriptions. and correspondence concerning business matters should be sent to War- 
wick & York, Inc. 





~ Vouume VII OCTOBER, 1916 Noumser 8: 





EDITORIAL 


The increasing appreciation of the value to society of the creative 
artist gives point to the inquiry regarding the fundamental character- 
istics of artistic endowment. It is popularly believed that the painter 

is predominantly eye-minded, and that the musician, 
ARTISTIC ‘ ‘ ia 
ENDOWMENT especially the creative musician, the composer, 

is strongly ear-minded. Recently the director of 
music in a large state university complained of his class in harmony 
because, as he said, they were so lacking in the ability to hear mentally 
the melodies and harmonies they were trying to write. Yet this class: 
was a highly selected group, in that the students had elected the course 
in spite of its reputation for difficulty, and admission to the course. 
presupposed a considerable degree of musical ability. It would be 
interesting to know with some degree of certainty whether these: 
students had any greater or less ability to hear mentally the melodies. 
of which they thought than their fellow students of inferior musical 
ambitions. William James, who was a painter of no mean attainments. 
as well as a psychologist, affirmed that he was a very poor visualizer, 
and quoted with approval Galton’s statement that persons with. 
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distinctly defective visual imagery may “become painters of the rank 
of Royal Academicians.” It is not improbable that eminent composers 
have no more vivid auditory imagery than non-musical individuals. 

The recent elaborate study of motor imagery by Dr. Richard 
Baerwald (see this JouRNAL, May 1916, p. 306) throws some interest- 
ing light on the relation between musical ability and motor activities. 
Many people of high musical attainments find it impossible to appreci- 
ate or do justice to a new musical production, no matter how simple, 
on first hearing. After a lapse of time, however, or on a second 
hearing, even very difficult music is found to have cleared up and 
become perfectly comprehensive’ In all cases studied, this musical 
illumination was found in conjunction with a well-defined motor 
disposition, and the phenomenon was attributed to the development 
of motor attitudes which reinforce the satisfaction produced by the 
musical ideas. On the more fundamental question whether the 
development of skill in musical performance is in any way dependent 
on the degree of native motor endowment, the author’s findings are 
negative. Musical people show a more decided tendency to react 
by involuntary movements (starting, crying out, etc.) to unexpected 
stimuli, as loud sounds, contacts on the skin, or the sudden appearance 
of objects, but in other respects there was as large a proportion of 
strongly motor individuals among the non-musical as among the 
musical. 

What is urgently needed is a more extensive study of the artistic 
endowment of school children along the lines suggested for musical 
ability by Seashore in his book “Psychology in Daily Life,” and a 
careful checking of the results of such tests on the basis of subsequent 
training. Society cannot afford to allow any potential artistic power 
to be wasted. One of the clearest lessons of the present war is the 
necessity of conserving and utilizing native resources, and there is no. 
resource more significant for society as a whole than creative artistic 
talent. The day is not far distant when the public will demand much 
more from the schools than routine training in a few technical subjects.. 
It calls even now for an intensive study of the pupil, and a development 
of his potentialities to the best interests of himself and of his fellows. 


To this end the discovery of artistic endowments will be an important. 
contribution. J.C. B. 
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NOTES AND NEWS 


Under the supervision of Dr. H. H. Goddard of Vineland, N. J., 
the various scattered papers of A. Binet and Th. Simon on the devel- 
opment of intelligence and on the intelligence of the feeble-minded 
have been collected and translated into English by Miss Elizabeth S. 
Kite. No writer in any country has so stimulated interest in the 
scientific study of the development of intelligence as Binet, and while 
investigators may cavil at the details of his work, those who read these 
volumes will admit that he showed a wonderful grasp of the problems 
of mental retardation. American students will be grateful to Dr. 
Goddard for making these papers accessible. 


The committee appointed by the N. E. A. at the Detroit meeting 
“to study methods of promoting the ideal of racial well-being’”’ an- 
nounces that through the generosity of an anonymous donor a series 
of prizes will be offered amounting to $1000 a year for four successive 
years to graduating classes in state normal institutions for the best co- 
operative study of the proposition ‘‘The supreme object of education 
should be to make the next generation better than living generations.” 
The object of these contests is to familiarize young teachers with 
recent studies in mental heredity, and the movement deserves the 
heartiest encouragement of all students of education. 


Through the efforts of Dr. Clinton P. McCord, president of the 
Albany Social Service Science Society, the criminal courts of Albany 
have been applying modern methods of psychological examination 
and expert analysis of mental capacity and moral weakness in dealing 
with the culprits brought before them. Judge Addington recently 
stated that he considered these examinations by a trained psychiatrist 
of tremendous importance in arriving at a proper and scientific dis- 
position of criminal cases. It is to be hoped that this may result in a 
permanent psychopathic laboratory for the city and county of Albany. 


The Boston police department has recently established a psycho- 
pathic clinic for the examination of offenders. The clinic is under the 
charge of Dr. Victor V. Anderson. 


Funds have been contributed which make possible the continuance 
of the psychopathic laboratory at the New York City police head- 
quarters. This laboratory was opened last December in order to 
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cull from the prisoners each day those who were mentally defective 
and to send them to suitable institutions.—Science. 


In the survey of the St. Louis public school system during the past 
summer special attention was given to the course of study and the 
instruction in the elementary school subjects. Professor C. H. Judd, 
the director of the survey, had as his assistants Dr. Frank N. Freeman 
in the subject of penmanship, Mr. John B. Cragun in music, Mr. 


William 8. Gray in reading, and Dr. J. Franklin Bobbitt in related 
topics. 


The General Education Board has completed a survey of the Gary 
schools under the direction of Dr. Abraham Flexner and Dr. Frank 
P. Bachman, assisted by a large staff of specialists. The publication 
of the details of this survey will be awaited with interest. 


As a part of the social service program of the Ohio State University 
Y. M. C. A., volunteer probation work, which had its origin in Decem- 
ber, 1915, will be carried on during the coming year on a larger scale. 
During the past year ten men students were picked to assume charge 
of delinquent boys, who were probated to their charge by the juvenile 
court authorities. Most of the boys were first offenders, although in 
one or two cases they were chronic trouble makers. Not a single 


boy has since been returned to the court charged with an offense. 
—School and Society. 


Dr. Josiah Royce, Alvord professor of the history of philosophy 
at Harvard University, died on September 14, in his sixtieth year. 
Dr. Royce was probably the leading authority on idealistic philosophy 
in the world, and stimulated the study of educational psychology by 
the suggestive treatment of sensitivity, docility and initiative in his 
Outlines of Psychology. 


At the Western Reserve University, Dr. James Crosby Chapman 
has been promoted to be associate professor of experimental education. 
—~School and Society. 


Miss Florence E. Bamberger, M. A. (Columbia), has been appointed 
instructor in education in the Johns Hopkins University.—School and 
Society. 


William T. Sanger, Ph. D. (Clark), formerly professor of philosophy 
and pedagogy at Bridgewater College, has entered upon the work of 
registrar and professor of education at the State Normal School, 
Harrisonburg, Virginia. 
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(Notice in this section does not preclude a more extended review later) 


National Society for the Study of Education. The Fifteenth Yearbook. 
Part I. Standards and Tests for the Measurement of the Efficiency 


of Schools and School Systems. Chicago: University of Chicago 
Press, 1916. Pp. 172. 75 cents. 


This number of the Yearbook contains the report of the National 
Council of Education, of the National Educational Association, on 
Standards and Tests of Efficiency. Chapters in the report are A 
Measuring Scale for Physical Growth and Physiological Age, by 
Bird T. Baldwin; Notes on the Derivation of Scales in School Subjects, 
with Special Application to Arithmetic, by B. R. Buckingham; Score 
Card for City School Buildings, by George Drayton Strayer; Comple- 
tion ‘Tests for Public-School Use, by M. R. Trabue; Tests in the Boston 
Public Schools, by Frank W. Ballou; Courtis Tests in Arithmetic; 
Value to Superintendents and Teachers, by 8. A. Courtis; Use of 


Standard Tests at Salt Lake City, Utah, by Ellwood P. Cubberley; 


Reading, by Charles H. Judd; The Effects of Efficiency Tests in 
Reading on a City School System, by E. E. Oberholtzer; Investigation 


of Spelling in the Schools of Oakiand, California, by J. B. Sears; 
_ Standard Tests as Aids in the Classification and Promotion of Pupils 


by Daniel Starch; and The Use of Mental Tests in the School, by 


‘Guy Montrose Whipple. 


ARTHUR C. Perry. Discipline as a School Problem. Boston: Hough- 
ton, Mifflin Company, 1915. -Pp. xii, 273. $1.25. 


In this book the problem of discipline is considered from three dif- 
ferent angles: as an individual problem, as a class problem, and as a 


school problem. In the first few chapters the author develops rather 


dogmatically a popular psychology, including such standard topics 
as intellect, feeling, will, heredity, environment, stages of development, 
babyhood, childhood, and adolescence. Except as a general philoso- 
phy of behavior this portion of the book seems to have only a vague 
bearing on the subject of school discipline. In Part Two we begin 
to come to closer quarters with our problem in that the author con- 


-siders the psychology of class control, the equipment of the teacher 


as a disciplinarian, conditions favorable to good control, the recogni- 
tion of age, teaching method, and rewards and punishments. Only 
in Part Three do we really reach the significant discussion of discipline 


as a school problem. Five of these chapters deal with the various 


relations of the principal to his environment, and only two deal with 
what would seem to be the most vital thing of all, the analysis of 
cases. The book is very generally conceived and the experienced 


school teacher will find little that is novel in it. As for the inexper- 


ienced teacher the question may well be asked whether the secrets of 


good discipline can ever be taught. 
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‘W. Prrers. Ueber Vererbung psychicher Fdhigkeiten. Reprinted 
from Fortschritte der Psychologie und ihrer Anwendungen. 
Volume 3, Nos. 4-6, 1915. Pp. 185-382. 


This elaborate statistical and experimental study on the inheritance 
of mental capacities is noteworthy for biology, psychology, and edu- 
cation. The first forty pages are devoted to a statement of the prob- 
lems of mental heredity and a review of the literature on the subject. 
Of particular interest is the section on Mendel’s principles in mental 
heredity. The author then presents a description of the material 
which he used in his investigations, consisting of the school marks in 
the schools of small towns where the population has remained almost 
undisturbed and the school records have been preserved for at least 
three generations. The school subjects considered include reading, 
writing, number, the mother tongue, religion, object lessons, and 
singing. Besides these grades the author had access to the records 
of the teacher’s judgments on the general capacity, the industry, and 
the conduct of their pupils. From the point of view of sex differences 
the girls make the best showing in reading, writing, mother tongue, 
religion, singing, industry and conduct. The boys on the other hand, 
both in the younger and older generations, make slightly the better 
showing in number work and in nature study, while in capacity they 
take about the same rank. The author finds convincing evidence 
of inherent connection between the marks of parents and children, 
and of grandparents and grandchildren, and after examining this 
connection from all possible points of view concludes that it affords 
ample proof of mental heredity. 


JosEFH B. Pike. Bulletin for Teachers of Latin. Minneapolis: 
University of Minnesota, 1915. Pp. 14. 2dc. 


Perhaps the most interesting portion of Professor Pike’s monograph 
is his discussion of the direct method of teaching Latin. There is a 
helpful list of lantern slides, books for general reading, pedagogical 
aids, and a general bibliography. 


Report of the Public Schools of the City of Dallas, Texas. 1915. Pp. 
143. 


Pages 41-77 of this report contain excerpts from the report of a 
survey of instruction in English and mathematics in the elementary 
schools of Dallas by E. D. Jennings. This survey included the appli- 
cation of tests in arithmetic, spelling, reading, and composition to 
over 8,000 pupils. The spelling tests made use of the Buckingham 
scale, the compositions were rated on the basis of the Hillegas scale, 
and the Starch reading tests were used. Tables are printed showing 
the average number of words read and words reproduced for each 
grade of each school, and for the compositions the number of words 
written and the score on the basis of the Hillegas Scale. 
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Report of a Survey of the Public Schools of Leavenworth, Kansas. Con- 
ducted by the Bureau of Educational Measurements and Stand- 
ards, Kansas State Normal School, Emporia, 1915. Pp. 202. 


The survey presents a general account of Leavenworth and its. 
public schools, discusses the school board, buildings and equipment, 
finances, the teaching staff, the course of study in both the elementary 
and high schools, and the relation of the schools to the community. 
In the study of the work done in the special school subjects the Courtis 
arithmetic tests, Series A, No. 7, were used with the four upper grades.. 
The quality of the pupil’s handwriting was determined by the use 
of the Thorndike scale. Their spelling was rated by the Buckingham 
Scale and specially devised tests in grammar and composition were 
used. The only high school subject in which scientific testing was. 
attempted was algebra, in which the Monroe Tests were given. 


Report on the Work of the Bureau of Education for the Natives of Alaska, 
1913-14. Bulletin, 1915. No. 48. Washington: Bureau of 
Education. Pp. 52. 


There is a general account of the condition of the natives in Alaska 


and a special report from each school. There are numerous illustra- 


tion and an excellent map. 


Car EK. SzasHore. A Child Welfare Research Station. lowa City: 


University of Iowa, January 15, 1916. Pp. 18. 


The proposed Child Welfare Research Station which it is hoped 
will be established at the University of Iowa this winter includes six 
sections: The present paper describes the work of each of these sections. 
and points out its significance to the people of the state. Section One 
deals with heredity and pre-natal care; Section Two, nutrition and 
the child; Section Three, preventive medicine; Section Four, social 
surveys; Section Five, education and morals; Section Six, applied 
psychology. There will also be an extension division, the work of 
which will be to get the results of the research divisions before the 
attention of the people. 


STEPHEN SmitH. Whois Insane? New York: The Macmillan Com- 
pany, 1916. Pp. 285. $1.25. 


In 1882 when the veteran author of this book was appointed State 
Coramissioner of Lunacy for New York, Governor Cornell stated 
that there was a popular and growing belief that many inmates of the 
asylums for the insane were sane, but had no opportunity to relate 
their grievances except to officers who paid no attention to them. 
Therefore, the governor urged the new commissioner always to keep 
in mind the question, who is insane? This question, and the attempts 
of an active and busy physician to answer it, furnish the key-note of 
the book. Part One considers the nature of insanity; Part Two the 
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critical periods of life predisposing to insanity; Part Three the care 
and treatment of the insane; Part Four, the feeble-minded and crimi- 
nal, and Part Five the dawn of a better day. The book is largely 
personal and reminiscent, and could scarcely be said to contribute 
greatly to our knowledge of insanity. 


AmBrosE L. Sunrie. The Inductive Determination of Educational 
Method. Baltimore: Warwick and York, 1915. Pp. 57. 75e. 


The sub-title of this little book is ‘‘ The Standardization and Appli- 
cation of Efficiency Tests to any of the Numerous Factors of Educa- 
tional Method Which Now Dominate Class Room Teaching Processes 
or Which May be Made to Contribute to their Greater Efficiency.” 
This sub-title is somewhat pretentious when compared with the con- 
tents of the book. There are no tests standardized or applied to 
educational method, but there is an outline of how to go about such 
standardization and a discussion of the safeguards needed in an edu- 
cational experiment. 


JessiE Tart. The Woman Movement from the Point of View of Social 
Consciousness. University of Chicago Philosophic Studies, No. 
6. Chicago: University of Chicago Press, 1916. Pp. x, 62. 
50c. 


In this monograph the author upholds the thesis that the woman 
movement is the expression of problems resulting from a conflict of 
impulses and habits, values and standards which indicate a dualism 
of self and social environment. The solution lies in a larger, more 
highly socialized, and more dynamic conception of personality. 
The woman movement is closely allied with the labor movement and 
both are manifestations of a struggle for the greater equalization of 
social opportunities. 


Lewis M. Terman. The Mental Hygiene of Exceptional Children. 
Reprinted from the Pedagogical Seminary, Volume 22, Decem- 
ber, 1915. Pp. 539-537. 

A study of the relation of school success to intelligence. Com- 


pared with his possibilities the child of exceptionally superior intelli- 
gence is almost always retarded. 


Lewis M. Terman. Review of Meumann on Tests of Endowment. 
Reprinted from the Journal of Psycho-Asthenics, Volume 19, 
Nos. 2-4, 1914-15. Pp. 75-94, 123-134, 187-199. 


A valuable condensation of Volume II of the revised edition of 
Meumann’s Experimentelle Pddagogik. This volume of 800 pages 
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is devoted almost exclusively to tests of endowment or intelligence,. 
and very largely to the Binet Tests. An appendix presents Meu- 
mann’s Test Series arranged for use in Hamburg. 


BEVERLEY R. Tucker. Nervous Children. Boston: Richard G.. 
Badger, 1916. Pp. 147. $1.25. 


This book contains chapters on the nervous system, heredity and 
environment, nervous and mental development, habit, sex hygiene, 
the cause and prevention of nervousness, the training of nervous. 
children, feeble-mindedness, and nervous and mental diseases of 
childhood. The discussion is from the medical point of view through- 
out, and presents nothing new for the psychologist. Whether it will 
be of value to the layman may be open to some question. 


EpwarRD BrapForD TITCHENER. A _ Beginner’s Psychology. New 
York: The Macmillan Company, 1915. Pp. xvi, 362. $1.00. 


This book may be said to take the place of the author’s Primer 
which, we are informed, will not be further revised. The book is. 
changed throughout, entirely rewritten, and the emphasis shifted 


~ from knowledge of subject-matter to point of view. The drift of the 


discussion may be seen by the chapter headings which are: psychology 
—what it is and what it does; sensation; simple image and feeling; 


~attention; perception and ideas; association; memory and image; in- 


stinct and emotion; action; thought; sentiment; and self and con- 
sciousness. ‘The introductory chapter of forty pages is essentially a. 
discussion of scientific method, and attempts to arouse in the student 
a desire for a thorough understanding of scientific work rather than an 
exposition of the bases of psychology. In the chapter on association, 
much stress is laid on the doctrine of associative tendencies, while: 
the fundamental characteristic of memory is the feeling of familiarity. 
The James-Lange theory of the emotions is presented, and reference is. 
made to the recent work of Cannon which has proven this theory 
inadequate. The book is lucidly written and each chapter ends with a. 
series of questions and exercises and a list of references to the most 
important works on the topic. 


H. B. Witson anp G. M. Witzon. The Motivation of School Work: 
Boston: Houghton Mifflin Company, 1916. Pp. ix, 265. $1.25. 


This book should be of distinct aid to elementary school teachers. 
Part One is a discussion of motivation in general, indicating the need 
for motivation, its psychological basis, and the origin and sources of 
motives. In Part II there is a detailed discussion of motivation in 
each of the following subjects: reading, language, history, geography, 
and arithmetic. Part III discusses the motivation of other school. 
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subjects and gives suggestions for binding the school work together 
and making it function in the child’s development. 


A. 8S. Wuitnry. Status of Superintendents, Principals, and Teachers 
of the High Schools of Michigan. Reprinted from the Journal of 
the Michigan School Master’s Club, 1916. Pp. 19. 


The paper presents the number of teachers in each high school, 
the degrees held by superintendents and teachers, the amount of 
experience in teaching, and the range of salaries. The author makes 
a strong plea for the reduction of all other expenses to a minimum so. 
that there may be funds for increasing teachers’ salaries. 


ARTHUR MAYER Wo.trFson. Ancient Civilization. Cincinnati: Amer- 
ican Book Company, 1916. Pp. 127. 


A readable little manual on prehistoric civilization, the Egyptians, 


the Hebrews, the Phoenicians, Greece, Rome, and the early middle 
ages. 


Hitpa A. WriGcHTson. Games and Ezercises for Mental Defectives. 


Cambridge, Massachusetts. Caustic-Claflin Company, 1916. 
Pp. iii, 100. $1.25. 


One hundred and fifteen games, puzzles, and constructive exercises 
for the education of the feeble-minded. The author claims that the 


exercises have been tested in long practice and that they have proved 
to have accomplished their object. 


Rosert M. YERKES. Provision for the Study of Monkeys and Apes. 


Reprinted from Science, N. 8., Volume 43. February 18, 1916. 
Pp. 231-234. 


A plea for the organization of a research institute to study the 
behavior of the primates. 


Rosert M. YERKES. The Mental Life of Monkeys and Apes. A 


Study of Ideational Behavior. Behavior Monographs, Volume 
III, No. 1, 1916. Serial No. 12. Pp. 145. 


This monograph presents the results of experimental work carried 
on with two monkeys and an orang in Dr. Hamilton’s laboratory 
and collection at Montecito, California. The body of the mono- 
graph presents the results of multiple choice experiments with the 


three animals, and reveals very decided individual differences in 
primate behavior. 
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C.S. Yoaxkum. The Complication Experiment and the After Image. 
Reprinted from the Journal of Experimental Psychology, Vol- 
ume Il. No.2. April, 1916. Pp. 99-121. 


Results with a revolving disc, that tends to destroy the after image 
and localize the visual factors, differ materially from those with the 
usual form of rotating pointer. There is a critical discussion of 
previous work on the complication experiment and a detailed con- 
sideration of the introspection of various subjects. The experi- 


mental analysis shows the extreme complexity of even the simplest 
act of perception. 
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